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FIGURE 1 

GGGGCTTCGGCGCCAGCGGCCAGCGCTAGTCGGTCTGGTAAGGATTTACAAAAGGTGCAGGTA 
TGAGCAGGTCTGAAGACTAACATTTTGTGAAGTTGTAAAACAGAAAACCTGTTAGAAATGTGG 
TGGTTTCAGCAAGGCCTCAGTTTCCTTCCTTCAGCCCTTGTAATTTGGACATCTGCTGCTTTC 
ATATTTTCATACATTACTGCAGTAACACTCCACCATATAGACCCGGCTTTACCTTATATCAGT 
GACACTGGTACAGTAGCTCCAGAAAAATGCTTATTTGGGGCAATGCTAAATATTGCGGCAGTT 
TTATGCATTGCTACCATTTATGTTCGTTATAAGCAAGTTCATGCTCTGAGTCCTGAAGAGAAC 
GTTATCATCAAATTAAACAAGGCTGGCCTTGTACTTGGAATACTGAGTTGTTTAGGACTTTCT 
ATTGTGGCAAACTTCCAGAAAACAACCCTTTTTGCTGCACATGTAAGTGGAGCTGTGCTTACC 
TTTGGTATGGGCTCATTATATATGTTTGTTCAGACCATCCTTTCCTACCAAATGCAGCCCAAA 
ATCCATGGCAAACAAGTCTTCTGGATCAGACTGTTGTTGGTTATCTGGTGTGGAGTAAGTGCA 
CTTAGCATGCTGACTTGCTCATCAGTTTTGCACAGTGGCAATTTTGGGACTGATTTAGAACAG 
AAACTCCATTGGAACCCCGAGGACAAAGGTTATGTGCTTCACATGATCACTACTGCAGCAGAA 
TGGTCTATGTCATTTTCCTTCTTTGGTTTTTTCCTGACTTACATTCGTGATTTTCAGAAAATT 
TCTTTACGGGTGGAAGCCAATTTACATGGATTAACCCTCTATGACACTGCACCTTGCCCTATT 
AACAATGAACGAACACGGCTACTTTCCAGAGATATTTGATGAAAGGATAAAATATTTCTGTAA 
TGATTATGATTCTCAGGGATTGGGGAAAGGTTCACAGAAGTTGCTTATTCTTCTCTGAAATTT 

T CAACCACT TAAT CAAGGC TGACAGTAACACTGATGAATGCT GAT AAT CAGGAAAC AT GAAAG 
AAGCCATTTGATAGATTATTCTAAAGGATATCATCAAGAAGACTATTAAAAACACCTATGCCT 

ATACTTTTTTATCTCAGAAAATAAAGTCAAAAGACTATG 
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FIGURE 2 

<subunit 1 of 1, 266 aa, 1 stop 
<MW: 29766, pi: 8.39, NX{S/T): 0 

MWWFQQGLSFLPSALVIWTSAAFIFSYITAVTLHHIDPALPYISDTGTVAPEKCLFGAMLNIA 
AVLCIATIYVRYKQVHALSPEENVI IKLNKAGLVLGILSCLGLSIVANFQKTTLFAAHVSGAV 
LTFGMGSLYMFVQTILSYQMQPKIHGKQVFWIRLLLVIWCGVSALSMLTCSSVLHSGNFGTDL 
EQKLHWNPEDKGYVLHMITTAAEWSMSFSFFGFFLTYIRDFQKISLRVEANLHGLTLYDTAPC 

PINNERTRLLSRDI 

Important features: 

Type II transmembrane domain: 

amino acids 13-33 

Other Transmembrane domains : 

amino acids 54-73, 94-113, 160-180, 122-141 



N-myristoylation sites . 

amino acids 57-63, 95-101, 99-105, 124-130, 183-189 
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FIGURE 3 

CGGACGCGTGGGCGGACGCGTGGGGGAGAGCCGCAGTCCCGGCTGCAGCACCTGGGAGAAGGC 
AGACCGTGTGAGGGGGCCTGTGGCCCCAGCGTGCTGTGGCCTCGGGGAGTGGGAAGTGGAGGC 
AGGAGCCTTCCTTACACTTCGCCATGAGTTTCCTCATCGACTCCAGCATCATGATTACCTCCC 
AGATACTATTTTTTGGATTTGGGTGGCTTTTCTTCATGCGCCAATTGTTTAAAGACTATGAGA 
TACGTCAGTATGTTGTACAGGTGATCTTCTCCGTGACGTTTGCATTTTCTTGCACCATGTTTG 
AGCTCATCATCTTTGAAATCTTAGGAGTATTGAATAGCAGCTCCCGTTATTTTCACTGGAAAA 
TGAACCTGTGTGTAATTCTGCTGATCCTGGTTTTCATGGTGCCTTTTTACATTGGCTATTTTA 
TTGTGAGCAATATCCGACTACTGCATAAACAACGACTGCTTTTTTCCTGTCTCTTATGGCTGA 
CCTTTATGTATTTCTTCTGGAAACTAGGAGATCCCTTTCCCATTCTCAGCCCAAAACATGGGA 
TCTTATCCATAGAACAGCTCATCAGCCGGGTTGGTGTGATTGGAGTGACTCTCATGGCTCTTC 
TTTCTGGATTTGGTGCTGTCAACTGCCCATACACTTACATGTCTTACTTCCTCAGGAATGTGA 
CTGACACGGATATTCTAGCCCTGGAACGGCGACTGCTGCAAACCATGGATATGATCATAAGCA 

AAAAGAAAAGGAT GG C AAT GG C ACGGAGAAC AAT GT T C C AGAAGGGGG AAGT GC AT AAC AAAC 

CATCAGGTTTCTGGGGAATGATAAAAAGTGTTACCACTTCAGCATCAGGAAGTGAAAATCTTA 

CTCTTATTCAACAGGAAGTGGATGCTTTGGAAGAATTAAGCAGGCAGCTTTTTCTGGAAACAG 

CTGATCTATATGCTACCAAGGAGAGAATAGAATACTCCAAAACCTTCAAGGGGAAATATTTTA 

ATTTTCTTGGTTACTTTTTCTCTATTTACTGTGTTTGGAAAATTTTCATGGCTACCATCAATA 

TTGTTTTTGATCGAGTTGGGAAAACGGATCCTGTCACAAGAGGCATTGAGATCACTGTGAATT 

ATCTGGGAATCCAATTTGATGTGAAGTTTTGGTCCCAACACATTTCCTTCATTCTTGTTGGAA 

TAATCATCGTCACATCCATCAGAGGATTGCTGATCACTCTTACCAAGTTCTTTTATGCCATCT 

CTAGCAGTAAGTCCTCCAATGTCATTGTCCTGCTATTAGCACAGATAATGGGCATGTACTTTG 

TCTCCTCTGTGCTGCTGATCCGAATGAGTATGCCTTTAGAATACCGCACCATAATCACTGAAG 

TCCTTGGAGAACTGCAGTTCAACTTCTATCACCGTTGGTTTGATGTGATCTTCCTGGTCAGCG 

CTCTCTCTAGCATACTCTTCCTCTATTTGGCTCACAAACAGGCACCAGAGAAGCAAATGGCAC 

CTTGAACTTAAGCCTACTACAGACTGTTAGAGGCCAGTGGTTTCAAAATTTAGATATAAGAGG 

GGGGAAAAATGGAACCAGGGCCTGACATTTTATAAACAAACAAAATGCTATGGTAGCATTTTT 

CACCTTCATAGCATACTCCTTCCCCGTCAGGTGATACTATGACCATGAGTAGCATCAGCCAGA 

ACATGAGAGGGAGAACTAACTCAAGACAATACTCAGCAGAGAGCATCCCGTGTGGATATGAGG 

CTGGTGTAGAGGCGGAGAGGAGCCAAGAAACTAAAGGTGAAAAATACACTGGAACTCTGGGGC 

AAGACATGTCTATGGTAGCTGAGCCAAACACGTAGGATTTCCGTTTTAAGGTTCACATGGAAA 

AGGTTATAGCTTTGCCTTGAGATTGACTCATTAAAATCAGAGACTGTAACAAAAAAAAAAAAA 

AAAAAAAAGGGCGGCCGCGACTCTAGAGTCGACCTGCAGAAGCTTGGCCGCCATGGCCCAACT 

TGTTTATTGCAGCTTATAATG 
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FIGURE 4 

MSFLIDSSIMITSQILFFGFGWLFFMRQLFKDYEIRQYWQVIFSVTFAFSCTMFELIIFEIL 
GVLNSSSRYFHWKMNLCVILLILVFMVPFYIGYFIVSNIRLLHKQRLLFSCLLWLTFMYFFWK 
LGDPFPILSPKHGILSIEQLISRVGVIGVTLMALLSGFGAVNCPYTYMSYFLRNVTDTDILAL 
ERRLLQTMDMIISKKKRMAMARRTMFQKGEVHNKPSGFWGMIKSVTTSASGSENLTLIQQEVD 
ALEELSRQLFLETADLYATKERIEYSKTFKGKYFNFLGYFFSIYCVWKIFMATINIVFDRVGK 
TDPVTRGIEITVNYLGIQFDVKFWSQHISFILVGIIIVTSIRGLLITLTKFFYAISSSKSSNV 
IVLLLAQIMGMYFVSSVLLIRMSMPLEYRTIITEVLGELQFNFYHRWFDVIFLVSALSSILFL 
YLAHKQAPEKQMAP 

Important features : 
Signal peptide: 

amino acids 1-23 

Potential transmembrane domains: 

amino acids 37-55, 81-102, 150-168, 288-311, 338-356, 375-398, 
425-444 

N-glycosylation sites . 

amino acids 67-70, 180-183 and 243-246 



Eukaryotic cobalamin-binding proteins 

amino acids 151-160 
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FIGURE 5 



AGCAGGGAAATCCGGATGTCTCGGTTATGAAGTGGAGCAGTGAGTGTGAGCCTCAACATAGTT 
CCAGAACTCTCCATCCGGACTAGTTATTGAGCATCTGCCTCTCATATCACCAGTGGCCATCTG 
AGGTGTTTCCCTGGCTCTGAAGGGGTAGGCACG ATG GCCAGGTGCTTCAGCCTGGTGTTGCTT 
CTCACTTCCATCTGGACCACGAGGCTCCTGGTCCAAGGCTCTTTGCGTGCAGAAGAGCTTTCC 
ATCCAGGTGTCATGCAGAATTATGGGGATCACCCTTGTGAGCAAAAAGGCGAACCAGCAGCTG 
AATTTCACAGAAGCTAAGGAGGCCTGTAGGCTGCTGGGACTAAGTTTGGCCGGCAAGGACCAA 
GTTGAAACAGCCTTGAAAGCTAGCTTTGAAACTTGCAGCTATGGCTGGGTTGGAGATGGATTC 
GTGGTCATCTCTAGGATTAGCCCAAACCCCAAGTGTGGGZ\AAAATGGGGTGGGTGTCCTGATT 
TGG7\AGGTTCCAGTGAGCCGACAGTTTGCAGCCTATTGTTACAACTCATCTGATACTTGGACT 
AACTCGTGCATTCCAGAAATTATCACCACCAAAGATCCCATATTCAACACTCAAACTGCAACA 
CAAACAACAGAATTTATTGTCAGTGACAGTACCTACTCGGTGGCATCCCCTTACTCTACAATA 
CCTGCCCCTACTACTACTCCTCCTGCTCCAGCTTCCACTTCTATTCCACGGAGAAAAAAATTG 
ATTTGTGTCACAGAAGTTTTTATGGAZ\ACTAGCACCATGTCTACAGAAACTGAACCATTTGTT 
GAAAATAAAGCAGCATTCAAGAATGAAGCTGCTGGGTTTGGAGGTGTCCCCACGGCTCTGCTA 
GTGCTTGCTCTCCTCTTCTTTGGTGCTGCAGCTGGTCTTGGATTTTGCTATGTCAAAAGGTAT 
GT G AAG G CCTTCCCTTT T AC AAAC AAG AAT C AGC AG AAGGAAAT GAT C G AAACC AAAG T AGT A 
AAGGAGGAGAAGGCCAATGATAGCAACCCTAATGAGGAATCAAAGAAAACTGATAAAAACCCA 
GAAGAGTCCAAGAGTCCAAGCAAAACTACCGTGCGATGCCTGGAAGCTGZ\AGTTTA6ATGAGA 
CAGAAATGAGGAGACACACCTGAGGCTGGTTTCTTTCATGCTCCTTACCCTGCCCCAGCTGGG 
GAAATCAAAAGGGCCAAAGAACCAAAGAAGAAAGTCCACCCTTGGTTCCTAACTGGAATCAGC 
TCAGGACTGCCATTGGACTATGGAGTGCACCAAAGAGAATGCCCTTCTCCTTATTGTAACCCT 
GTCTGGATCCTATCCTCCTACCTCCAAAGCTTCCCACGGCCTTTCTAGCCTGGCTATGTCCTA 
ATAATATCCCACTGGGAGAAAGGAGTTTTGCAAAGTGCAAGGACCTAAAACATCTCATCAGTA 
TCCAGTGGTA7\AAAGGCCTCCTGGCTGTCTGAGGCTAGGTGGGTTGAAAGCCAAGGAGTCACT 
GAGACCAAGGCTTTCTCTACTGATTCCGCAGCTCAGACCCTTTCTTCAGCTCTGAAAGAGAAA 
CACGTATCCCACCTGACATGTCCTTCTGAGCCCGGTAAGAGCAAAAGAATGGCAGAAAAGTTT 
AGCCCCTGAAAGCCATGGAGATTCTCATAACTTGAGACCTAATCTCTGTAAAGCTAAAATAAA 
GAAATAGAACAAGGCTGAGGATACGACAGTACACTGTCAGCAGGGACTGTAAACACAGACAGG 
GTCAAAGTGTTTTCTCTGAACACATTGAGTTGGAATCACTGTTTAGAACACACACACTTACTT 
TTTCTGGTCTCTACCACTGCTGATATTTTCTCTAGGAAATATACTTTTACAAGTAACAAAAAT 
AAAAACTCTTATAAATTTCTATTTTTATCTGAGTTACAGAAATGATTACTAAGGAAGATTACT 
CAGTAATTTGTTTAAZ^AAGTAATAAAATTCAACAAACATTTGCTGAATAGCTACTATATGTCA 
AGTGCTGTGCAAGGTATTACACTCTGTAATTGAATATTATTCCTCAAAAAATTGCACATAGTA 
GAACGCTATCTGGGAAGCTATTTTTTTCAGTTTTGATATTTCTAGCTTATCTACTTCCAAACT 
AAT T T T T AT T T T T GCT GAG AC T AAT C T TAT T CAT T T T CT CT AAT AT GGC AACC AT T AT AAC C T 
TAATTTATTATTAACATACCTAAGAAGTACATTGTTACCTCTATATACCAAAGCACATTTT7\A 
AAGTGCCATTAACAAATGTATCACTAGCCCTCCTTTTTCCAACAAGAAGGGACTGAGAGATGC 
AGAAATATTTGTGACAAAAAATTAAAGCATTTAGAAAACTT 
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FIGURE 6 

MARCFSLVLLLTSIWTTRLLVQGSLRAEELSIQVSCRIMGITLVSKKANQQLNFTEAKEACRL 
LGLSLAGKDQVETALKASFETCSYGWVGDGFVVISRISPNPKCGKNGVGVLIWKVPVSRQFAA 
YCYNSSDTWTNSCIPEIITTKDPIFNTQTATQTTEFIVSDSTYSVASPYSTIPAPTTTPPAPA 
STSIPRRKKLICVTEVFMETSTMSTETEPFVENKAAFKNEAAGFGGVPTALLVLALLFFGAAA 
GLGFCYVKRYVKAFPFTNKNQQKEMIETKWKEEKANDSNPNEESKKTDKNPEESKSPSKTTV 
RCLEAEV 

Signal sequence : 

amino acids 1-16 

Transmembrane domain: 

amino acids 235-254 

N-glycosylation site. 

amino acids 53-57, 130-134, 289-293 

Casein kinase II phosphorylation site* 

amino acids 145-149, 214-218 

Tyrosine kinase phosphorylation site. 

amino acids 79-88 

N-myristoylation site. 

amino acids 23-29, 65-71, 234-240, 235-239, 249-255, 253-259 
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FIGURE 7 

CGCCGCGCTCCCGCACCCGCGGCCCGCCCACCGCGCCGCTCCCGCATCTGCACCCGCAGCCCG 

GCGGCCTCCCGGCGGGAGCGAGCAGATCCAGTCCGGCCCGCAGCGCAACTCGGTCCAGTCGGG 

GCGGCGGCTGCGGGCGCAGAGCGGAGATGCAGCGGCTTGGGGCCACCCTGCTGTGCCTGCTGC 

TGGCGGCGGCGGTCCCCACGGCCCCCGCGCCCGCTCCGACGGCGACCTCGGCTCCAGTCAAGC 

CCGGCCCGGCTCTCAGCTACCCGCAGGAGGAGGCCACCCTCAATGAGATGTTCCGCGAGGTTG 

AGGAACTGATGGAGGACACGCAGCACAAATTGCGCAGCGCGGTGGAAGAGATGGAGGCAGAAG 

AAGCTGCTGCTAAAGCATCATCAGAAGTGAACCTGGCAAACTTACCTCCCAGCTATCACAATG 

AGACCAACACAGACACGAAGGTTGGAAATAATACCATCCATGTGCACCGAGAAATTCACAAGA 

TAACCAACAACCAGACTGGACAAATGGTCTTTTCAGAGACAGTTATCACATCTGTGGGAGACG 

AAGAAGGCAGAAGGAGCCACGAGTGCATCATCGACGAGGACTGTGGGCCCAGCATGTACTGCC 

AGTTTGCCAGCTTCCAGTACACCTGCCAGCCATGCCGGGGCCAGAGGATGCTCTGCACCCGGG 

ACAGTGAGTGCTGTGGAGACCAGCTGTGTGTCTGGGGTCACTGCACCAAAATGGCCACCAGGG 

GCAGCAATGGGACCATCTGTGACAACCAGAGGGACTGCCAGCCGGGGCTGTGCTGTGCCTTCC 

AGAGAGGCCTGCTGTTCCCTGTGTGCACACCCCTGCCCGTGGAGGGCGAGCTTTGCCATGACC 

CCGCCAGCCGGCTTCTGGACCTCATCACCTGGGAGCTAGAGCCTGATGGAGCCTTGGACCGAT 

GCCCTTGTGCCAGTGGCCTCCTCTGCCAGCCCCACAGCCACAGCCTGGTGTATGTGTGCAAGC 

CGACCTTCGTGGGGAGCCGTGACCAAGATGGGGAGATCCTGCTGCCCAGAGAGGTCCCCGATG 

AGTATGAAGTTGGCAGCTTCATGGAGGAGGTGCGCCAGGAGCTGGAGGACCTGGAGAGGAGCC 

TGACTGAAGAGATGGCGCTGGGGGAGCCTGCGGCTGCCGCCGCTGCACTGCTGGGAGGGGAAG 

AGATT TAGA TCTGGACCAGGCTGTGGGTAGATGTGCAATAGAAATAGCTAATTTATTTCCCCA 

GGTGTGTGCTTTAGGCGTGGGCTGACCAGGCTTCTTCCTACATCTTCTTCCCAGTAAGTTTCC 

CCTCTGGCTTGACAGCATGAGGTGTTGTGCATTTGTTCAGCTCCCCCAGGCTGTTCTCCAGGC 

TTCACAGTCTGGTGCTTGGGAGAGTCAGGCAGGGTTAAACTGCAGGAGCAGTTTGCCACCCCT 

GTCCAGATTATTGGCTGCTTTGCCTCTACCAGTTGGCAGACAGCCGTTTGTTCTACATGGCTT 

TGATAATTGTTTGAGGGGAGGAGATGGAAACAATGTGGAGTCTCCCTCTGATTGGTTTTGGGG 

AAAT GT GGAGAAGAGT GC C C T GCT T T GCAAAC AT C AAC C T GGC AAAAAT GCAAC AAAT GAAT T 

TTCCACGCAGTTCTTTCCATGGGCATAGGTAAGCTGTGCCTTCAGCTGTTGCAGATGAAATGT 

TCTGTTCACCCTGCATTACATGTGTTTATTCATCCAGCAGTGTTGCTCAGCTCCTACCTCTGT 

GCCAGGGCAGCATTTTCATATCCAAGATCAATTCCCTCTCTCAGCACAGCCTGGGGAGGGGGT 

CATTGTTCTCCTCGTCCATCAGGGATCTCAGAGGCTCAGAGACTGCAAGCTGCTTGCCCAAGT 

CACACAGCTAGTGAAGACCAGAGCAGTTTCATCTGGTTGTGACTCTAAGCTCAGTGCTCTCTC 

CACTACCCCACACCAGCCTTGGTGCCACCAAAAGTGCTCCCCAAAAGGAAGGAGAATGGGATT 

TTTCTTGAGGCATGCACATCTGGAATTAAGGTCAAACTAATTCTCACATCCCTCTAAAAGTAA 

ACTACTGTTAGGAACAGCAGTGTTCTCACAGTGTGGGGCAGCCGTCCTTCTAATGAAGACAAT 

GATATTGACACTGTCCCTCTTTGGCAGTTGCATTAGTAACTTTGAAAGGTATATGACTGAGCG 

TAGCATACAGGTTAACCTGCAGAAACAGTACTTAGGTAATTGTAGGGCGAGGATTATAAATGA 

AATTTGCAAAATCACTTAGCAGCAACTGAAGACAATTATCAACCACGTGGAGAAAATCAAACC 

GAGCAGGGCTGTGTGAAACATGGTTGTAATATGCGACTGCGAACACTGAACTCTACGCCACTC 

CACAAATGATGTTTTCAGGTGTCATGGACTGTTGCCACCATGTATTCATCCAGAGTTCTTAAA 

GTTTAAAGTTGCACATGATTGTATAAGCATGCTTTCTTTGAGTTTTAAATTATGTATAAACAT 

AAGTTGCATTTAGAAATCAAGCATAAATCACTTCAACTGCAAAAAAAAAAAAAAAAAAAA 

AAA 
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FIGURE 8 

MQRLGATLLCLLLAAAVPTAPAPAPTATSAPVKPGPALSYPQEEATLNEMFREVEELMEDTQH 
KLRSAVEEMEAEEAAAKASSEVNLANLPPSYHNETNTDTKVGNNTIHVHREIHKITNNQTGQM 
VFSETVITSVGDEEGRRSHECI IDEDCGPSMYCQFASFQYTCQPCRGQRMLCTRDSECCGDQL 
CVWGHCTKMATRGSNGTICDNQRDCQPGLCCAFQRGLLFPVCTPLPVEGELCHDPASRLLDLI 
TWELEPDGALDRCPCASGLLCQPHSHSLVYVCKPTFVGSRDQDGEILLPREVPDEYEVGSFME 

EVRQELEDLERSLTEEMALGEPAAAAAALLGGEEI 

Signal sequence: 

amino acids 1-19 

N-glycosylation site . 

amino acids 96-100, 106-110, 121-125, 204-208 
Casein kinase II phosphorylation site. 

amino acids 46-50, 67-71, 98-102, 135-139, 206-210, 312-316, 
327-331 

N-myristoylation site. 

amino acids 202-208, 217-223 



Amidation site. 

amino acids 140-144 
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FIGURE 9 

CGGACGCGTGGGCGGACGCGTGGGGGCTGTGAGAAAGTGCCAATAAATACATCATGCAACCCC 
ACGGCCCACCTTGTGAACTCCTCGTGCCCAGGGCTGATGTGCGTCTTCCAGGGCTACTCATCC 
AAAGGCCTAATCCAACGTTCTGTCTTCAATCTGCAAATCTATGGGGTCCTGGGGCTCTTCTGG 
ACCCTTAACTGGGTACTGGCCCTGGGCCAATGCGTCCTCGCTGGAGCCTTTGCCTCCTTCTAC 
TGGGCCTTCCACAAGCCCCAGGACATCCCTACCTTCCCCTTAATCTCTGCCTTCATCCGCACA 
CTCCGTTACCACACTGGGTCATTGGCATTTGGAGCCCTCATCCTGACCCTTGTGCAGATAGCC 
CGGGTCATCTTGGAGTATATTGACCACAAGCTCAGAGGAGTGCAGAACCCTGTAGCCCGCTGC 
ATCATGTGCTGTTTCAAGTGCTGCCTCTGGTGTCTGGAAAAATTTATCAAGTTCCTAAACCGC 
AATGCATACATCATGATCGCCATCTACGGGAAGAATTTCTGTGTCTCAGCCAAAAATGCGTTC 
ATGCTACTCATGCGAAACATTGTCAGGGTGGTCGTCCTGGACAAAGTCACAGACCTGCTGCTG 
TTCTTTGGGAAGCTGCTGGTGGTCGGAGGCGTGGGGGTCCTGTCCTTCTTTTTTTTCTCCGGT 
CGCATCCCGGGGCTGGGTAAAGACTTTAAGAGCCCCCACCTCAACTATTACTGGCTGCCCATC 
ATGACCTCCATCCTGGGGGCCTATGTCATCGCCAGCGGCTTCTTCAGCGTTTTCGGCATGTGT 
GTGGACACGCTCTTCCTCTGCTTCCTGGAAGACCTGGAGCGGAACAACGGCTCCCTGGACCGG 
CCCTACTACATGTCCAAGAGCCTTCTAAAGATTCTGGGCAAGAAGAACGAGGCGCCCCCGGAC 
AACAAGAAGAGGAAGAAGTGACAGCTCCGGCCCTGATCCAGGACTGCACCCCACCCCCACCGT 
CCAGCCATCCAACCTCACTTCGCCTTACAGGTCTCCATTTTGTGGTAAAAAAAGGTTTTAGGC 
CAGGCGCCGTGGCTCACGCCTGTAATCCAACACTTTGAGAGGCTGAGGCGGGCGGATCACCTG 
AGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAACCTCCGTCTCTATTAAAAATACAA 
AAATTAGCCGAGAGTGGTGGCATGCACCTGTCATCCCAGCTACTCGGGAGGCTGAGGCAGGAG 
AATCGCTTGAACCCGGGAGGCAGAGGTTGCAGTGAGCCGAGATCGCGCCACTGCACTCCAACC 
TGGGTGACAGACTCTGTCTCCAAAACAAAACAAACAAACAAAAAGATTTTATTAAAGATATTT 
TGTTAACTC 
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FIGURE 10 

RTRGRTRGGCEKVPINTSCNPTAHLVNSSCPGLMCVFQGYSSKGLIQRSVFNLQIYGVLGLFW 
TLNWVLALGQCVLAGAFASFYWAFHKPQDIPTFPLISAFIRTLRYHTGSLAFGALILTLVQIA 
RVILEYIDHKLRGVQNPVARCIMCCFKCCLWCLEKFIKFLNRNAYIMIAIYGKNFCVSAKNAF 
MLLMRNIVRVVVLDKVTDLLLFFGKLLVVGGVGVLSFFFFSGRIPGLGKDFKSPHLNYYWLPI 
MTSILGAYVIASGFFSVFGMCVDTLFLCFLEDLERNNGSLDRPYYMSKSLLKILGKKNEAPPD 
NKKRKK 

Important features : 
Transmembrane domains : 

amino acids 57-80 (type II) , 110-126, 215-231, 254-274 

N-glycosylation sites ♦ 

amino acids 16-20, 27-31, 289-293 

Hypothetical YBR002c family proteins. 

amino acids 276-288 

Ammonium transporters proteins. 

amino acids 204-231 

N-myristoylation sites. 

amino acids 60-66, 78-84 



Amidation site. 

amino acids 30 6-310 
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FIGURE 11 



GCCCCGCGCCCGGCGCCGGGCGCCCGAAGCCGGGAGCCACCGCC ATG GGGGCCTGCCTGGGAG 
CCTGCTCCCTGCTCAGCTGCGCGTCCTGCCTCTGCGGCTCTGCCCCCTGCATCCTGTGCAGCT 
GCTGCCCCGCCAGCCGCAACTCCACCGTGAGCCGCCTCATCTTCACGTTCTTCCTCTTCCTGG 
GGGTGCTGGTGTCCATCATTATGCTGAGCCCGGGCGTGGAGAGTCAGCTCTACAAGCTGCCCT 
GGGTGTGTGAGGAGGGGGCCGGGATCCCCACCGTCCTGCAGGGCCACATCGACTGTGGCTCCC 
TGCTTGGCTACCGCGCTGTCTACCGCATGTGCTTCGCCACGGCGGCCTTCTTCTTCTTCTTTT 
TCACCCTGCTCATGCTCTGCGTGAGCAGCAGCCGGGACCCCCGGGCTGCCATCCAGAATGGGT 
TTTGGTTCTTTAAGTTCCTGATCCTGGTGGGCCTCACCGTGGGTGCCTTCTACATCCCTGACG 
GCTCCTTCACCAACATCTGGTTCTACTTCGGCGTCGTGGGCTCCTTCCTCTTCATCCTCATCC 
AGCTGGTGCTGCTCATCGACTTTGCGCACTCCTGGAACCAGCGGTGGCTGGGCAAGGCCGAGG 
AGTGCGATTCCCGTGCCTGGTACGCAGGCCTCTTCTTCTTCACTCTCCTCTTCTACTTGCTGT 
CGATCGCGGCCGTGGCGCTGATGTTCATGTACTACACTGAGCCCAGCGGCTGCCACGAGGGCA 
AGGTCTTCATCAGCCTCAACCTCACCTTCTGTGTCTGCGTGTCCATCGCTGCTGTCCTGCCCA 
AGGTCCAGGACGCCCAGCCCAACTCGGGTCTGCTGCAGGCCTCGGTCATCACCCTCTACACCA 
TGTTTGTCACCTGGTCAGCCCTATCCAGTATCCCTGAACAGAAATGCAACCCCCATTTGCCAA 
CCCAGCTGGGCAACGAGACAGTTGTGGCAGGCCCCGAGGGCTATGAGACCCAGTGGTGGGATG 
CCCCGAGCATTGTGGGCCTCATCATCTTCCTCCTGTGCACCCTCTTCATCAGTCTGCGCTCCT 
CAGACCACCGGCAGGTGAACAGCCTGATGCAGACCGAGGAGTGCCCACCTATGCTAGACGCCA 
CACAGCAGCAGCAGCAGCAGGTGGCAGCCTGTGAGGGCCGGGCCTTTGACAACGAGCAGGACG 
GCGTCACCTACAGCTACTCCTTCTTCCACTTCTGCCTGGTGCTGGCCTCACTGCACGTCATGA 
TGACGCTCACCAACTGGTACAAGCCCGGTGAGACCCGGAAGATGATCAGCACGTGGACCGCCG 
TGTGGGTGAAGATCTGTGCCAGCTGGGCAGGGCTGCTCCTCTACCTGTGGACCCTGGTAGCCC 
CACTCCTCCTGCGCAACCGCGACTTCAGC TGA GGCAGCCTCACAGCCTGCCATCTGGTGCCTC 
CTGCCACCTGGTGCCTCTCGGCTCGGTGACAGCCAACCTGCCCCCTCCCCACACCAATCAGCC 
AGGCTGAGCCCCCACCCCTGCCCCAGCTCCAGGACCTGCCCCTGAGCCGGGCCTTCTAGTCGT 
AGTGCCTTCAGGGTCCGAGGAGCATCAGGCTCCTGCAGAGCCCCATCCCCCCGCCACACCCAC 
ACGGTGGAGCTGCCTCTTCCTTCCCCTCCTCCCTGTTGCCCATACTCAGCATCTCGGATGAAA 
GGGCTCCCTTGTCCTCAGGCTCCACGGGAGCGGGGCTGCTGGAGAGAGCGGGGAACTCCCACC 
ACAGTGGGGCATCCGGCACTGAAGCCCTGGTGTTCCTGGTCACGTCCCCCAGGGGACCCTGCC 
CCCTTCCTGGACTTCGTGCCTTACTGAGTCTCTAAGACTTTTTCTAATAAACAAGCCAGTGCG 
TGTAAAAAAAA 
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FIGURE 12 

MGACLGACSLLSCASCLCGSAPCILCSCCPASRNSTVSRLIFTFFLFLGVLVSIIMLSPGVES 
QLYKLPWVCEEGAGIPTVLQGHIDCGSLLGYRAVYRMCFATAAFFFFFFTLLMLCVSSSRDPR 
AAIQNGFWFFKFLILVGLTVGAFYIPDGSFTNIWFYFGVVGSFLFILIQLVLLIDFAHSWNQR 
WLGKAEECDSRAWYAGLFFFTLLFYLLSIAAVALMFMYYTEPSGCHEGKVFISLNLTFCVCVS 
IAAVLPKVQDAQPNSGLLQASVITLYTMFVTWSALSSIPEQKCNPHLPTQLGNETVVAGPEGY 
ETQWWDAPSIVGLIIFLLCTLFISLRSSDHRQVNSLMQTEECPPMLDATQQQQQQVAACEGRA 
FDNEQDGVTYSYSFFHFCLVLASLHVMMTLTNWYKPGETRKMISTWTAVWVKICASWAGLLLY 
LWTLVAPLLLRNRDFS 

Signal sequence : 

amino acids 1-20 

Transmembrane domains : 

amino acids 40-58, 101-116, 134-150, 162-178, 206-223, 240-257, 
272-283, 324-340, 391-406, 428-444 
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FIGURE 13 

CGGGCCAGCCTGGGGCGGCCGGCCAGGAACCACCCGTTAAGGTGTCTTCTCTTTAGGGATGGT 
GAGGTTGGAAAAAGACTCCTGTAACCCTCCTCCAGG ATG AACCACCTGCCAGAAGACATGGAG 
AACGCTCTCACCGGGAGCCAGAGCTCCCATGCTTCTCTGCGCAATATCCATTCCATCAACCCC 
ACACAACTCATGGCCAGGATTGAGTCCTATGAAGGAAGGGAAAAGAAAGGCATATCTGATGTC 
AGGAGGACTTTCTGTTTGTTTGTCACCTTTGACCTCTTATTCGTAACATTACTGTGGATAATA 
GAGTTAAATGTGAATGGAGGCATTGAGAACACATTAGAGAAGGAGGTGATGCAGTATGACTAC 
TATTCTTCATATTTTGATATATTTCTTCTGGCAGTTTTTCGATTTAAAGTGTTAATACTTGCA 
TATGCTGTGTGCAGACTGCGCCATTGGTGGGCAATAGCGTTGACAACGGCAGTGACCAGTGCC 
TTTTTACTAGCAAAAGTGATCCTTTCGAAGCTTTTCTCTCAAGGGGCTTTTGGCTATGTGCTG 
CCCATCATTTCATTCATCCTTGCCTGGATTGAGACGTGGTTCCTGGATTTCAAAGTGTTACCT 
CAAGAAGCAGAAGAAGAAAACAGACTCCTGATAGTTCAGGATGCTTCAGAGAGGGCAGCACTT 
ATACCTGGTGGTCTTTCTGATGGTCAGTTTTATTCCCCTCCTGAATCCGAAGCAGGATCTGAA 
GAAGCTGAAGAAAAACAGGACAGTGAGAAACCACTTTTAGAACTATGAGTACTACTTTTGTTA 
AATGTGAAAAACCCTCACAGAAAGTCATCGAGGCAAAAAGAGGCAGGCAGTGGAGTCTCCCTG 
TCGACAGTAAAGTTGAAATGGTGACGTCCACTGCTGGCTTTATTGAACAGCTAATAAAGATTT 
ATTTATTGTAATACCTCACAAACGTTGTACCATATCCATGCACATTTAGTTGCCTGCCTGTGG 
CTGGTAAGGTAATGTCATGATTCATCCTCTCTTCAGTGAGACTGAGCCTGATGTGTTAACAAA 
TAGGTGAAGAAAGTCTTGTGCTGTATTCCTAATCAAAAGACTTAATATATTGAAGTAACACTT 
TTTTAGTAAGCAAGATACCTTTTTATTTCAATTCACAGAATGGAATTTTTTTGTTTCATGTCT 
CAGATTTATTTTGTATTTCTTTTTTAACACTCTACATTTCCCTTGTTTTTTAACTCATGCACA 
TGTGCTCTTTGTACAGTTTTAAAAAGTGTAATAAAATCTGACATGTCAATGTGGCTAGTTTTA 
TTTTTCTTGTTTTGCATTATGTGTATGGCCTGAAGTGTTGGACTTGCAAAAGGGGAAGAAAGG 
AATTGCGAATACATGTAAAATGTCACCAGACATTTGTATTATTTTTATCATGAAATCATGTTT 
TTCTCTGATTGTTCTGAAATGTTCTAAATACTCTTATTTTGAATGCACAAAATGACTTAAACC 
ATTCATATCATGTTTCCTTTGCGTTCAGCCAATTTCAATTAAAATGAACTAAATTAAAAA 
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FIGURE 14 

MNHLPEDMENALTGSQSSHASLRNIHSINPTQLMARIESYEGREKKGISDVRRTFCLFVTFDL 
LFVTLLWIIELNVNGGIENTLEKEVMQYDYYSSYFDIFLLAVFRFKVLILAYAVCRLRHWWAI 
ALTTAVTSAFLLAKVILSKLFSQGAFGYVLPIISFILAWIETWFLDFKVLPQEAEEENRLLIV 
QDASERAALIPGGLSDGQFYSPPESEAGSEEAEEKQDSEKPLLEL 

Important features of the protein: 
Signal peptide: 

amino acids 1-20 

Transmembrane domains : 

amino acids 54-72, 100-118, 130-144, 146-166 
N-myristoylation sites . 

amino acids 14-20, 78-84, 79-85, 202-208, 217-223 
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FIGURE 15 

ACTCGAACGCAGTTGCTTCGGGACCCAGGACCCCCTCGGGCCCGACCCGCCAGGAAAGACTGA 
GGCCGCGGCCTGCCCCGCCCGGCTCCCTGCGCCGCCGCCGCCTCCCGGGACAGAAGATGTGCT 
CCAGGGTCCCTCTGCTGCTGCCGCTGCTCCTGCTACTGGCCCTGGGGCCTGGGGTGCAGGGCT 
GCCCATCCGGCTGCCAGTGCAGCCAGCCACAGACAGTCTTCTGCACTGCCCGCCAGGGGACCA 
CGGTGCCCCGAGACGTGCCACCCGACACGGTGGGGCTGTACGTCTTTGAGAACGGCATCACCA 
TGCTCGACGCAGGCAGCTTTGCCGGCCTGCCGGGCCTGCAGCTCCTGGACCTGTCACAGAACC 
AGATCGCCAGCCTGCCCAGCGGGGTCTTCCAGCCACTCGCCAACCTCAGCAACCTGGACCTGA 
CGGCCAACAGGCTGCATGAAATCACCAATGAGACCTTCCGTGGCCTGCGGCGCCTCGAGCGCC 
TCTACCTGGGCAAGAACCGCATCCGCCACATCCAGCCTGGTGCCTTCGACACGCTCGACCGCC 
TCCTGGAGCTCAAGCTGCAGGACAACGAGCTGCGGGCACTGCCCCCGCTGCGCCTGCCCCGCC 
TGCTGCTGCTGGACCTCAGCCACAACAGCCTCCTGGCCCTGGAGCCCGGCATCCTGGACACTG 
CCAACGTGGAGGCGCTGCGGCTGGCTGGTCTGGGGCTGCAGCAGCTGGACGAGGGGCTCTTCA 
GCCGCTTGCGCAACCTCCACGACCTGGATGTGTCCGACAACCAGCTGGAGCGAGTGCCACCTG 
TGATCCGAGGCCTCCGGGGCCTGACGCGCCTGCGGCTGGCCGGCAACACCCGCATTGCCCAGC 
TGCGGCCCGAGGACCTGGCCGGCCTGGCTGCCCTGCAGGAGCTGGATGTGAGCAACCTAAGCC 
TGCAGGCCCTGCCTGGCGACCTCTCGGGCCTCTTCCCCCGCCTGCGGCTGCTGGCAGCTGCCC 
GCAACCCCTTCAACTGCGTGTGCCCCCTGAGCTGGTTTGGCCCCTGGGTGCGCGAGAGCCACG 
TCACACTGGCCAGCCCTGAGGAGACGCGCTGCCACTTCCCGCCCAAGAACGCTGGCCGGCTGC 
TCCTGGAGCTTGACTACGCCGACTTTGGCTGCCCAGCCACCACCACCACAGCCACAGTGCCCA 
CCACGAGGCCCGTGGTGCGGGAGCCCACAGCCTTGTCTTCTAGCTTGGCTCCTACCTGGCTTA 
GCCCCACAGCGCCGGCCACTGAGGCCCCCAGCCCGCCCTCCACTGCCCCACCGACTGTAGGGC 
CTGTCCCCCAGCCCCAGGACTGCCCACCGTCCACCTGCCTCAATGGGGGCACATGCCACCTGG 
GGACACGGCACCACCTGGCGTGCTTGTGCCCCGAAGGCTTCACGGGCCTGTACTGTGAGAGCC 
AGATGGGGCAGGGGACACGGCCCAGCCCTACACCAGTCACGCCGAGGCCACCACGGTCCCTGA 
CCCTGGGCATCGAGCCGGTGAGCCCCACCTCCCTGCGCGTGGGGCTGCAGCGCTACCTCCAGG 
GGAGCTCCGTGCAGCTCAGGAGCCTCCGTCTCACCTATCGCAACCTATCGGGCCCTGATAAGC 
GGCTGGTGACGCTGCGACTGCCTGCCTCGCTCGCTGAGTACACGGTCACCCAGCTGCGGCCCA 
ACGCCACTTACTCCGTCTGTGTCATGCCTTTGGGGCCCGGGCGGGTGCCGGAGGGCGAGGAGG 
CCTGCGGGGAGGCCCATACACCCCCAGCCGTCCACTCCAACCACGCCCCAGTCACCCAGGCCC 
GCGAGGGCAACCTGCCGCTCCTCATTGCGCCCGCCCTGGCCGCGGTGCTCCTGGCCGCGCTGG 
CTGCGGTGGGGGCAGCCTACTGTGTGCGGCGGGGGCGGGCCATGGCAGCAGCGGCTCAGGACA 
AAGGGCAGGTGGGGCCAGGGGCTGGGCCCCTGGAACTGGAGGGAGTGAAGGTCCCCTTGGAGC 
CAGGCCCGAAGGCAACAGAGGGCGGTGGAGAGGCCCTGCCCAGCGGGTCTGAGTGTGAGGTGC 
CACTCATGGGCTTCCCAGGGCCTGGCCTCCAGTCACCCCTCCACGCAAAGCCCTACATCTAAG 
CCAGAGAGAGACAGGGCAGCTGGGGCCGGGCTCTCAGCCAGTGAGATGGCCAGCCCCCTCCTG 
CTGCCACACCACGTAAGTTCTCAGTCCCAACCTCGGGGATGTGTGCAGACAGGGCTGTGTGAC 
CACAGCTGGGCCCTGTTCCCTCTGGACCTCGGTCTCCTCATCTGTGAGATGCTGTGGCCCAGC 
TGACGAGCCCTAACGTCCCCAGAACCGAGTGCCTATGAGGACAGTGTCCGCCCTGCCCTCCGC 
AACGTGCAGTCCCTGGGCACGGCGGGCCCTGCCATGTGCTGGTAACGCATGCCTGGGTCCTGC 
TGGGCTCTCCCACTCCAGGCGGACCCTGGGGGCCAGTGAAGGAAGCTCCCGGAAAGAGCAGAG 
GGAGAGCGGGTAGGCGGCTGTGTGACTCTAGTCTTGGCCCCAGGAAGCGAAGGAACAAAAGAA 
ACTGGAAAGGAAGATGCTTTAGGAACATGTTTTGCTTTTTTAAAATATATATATTTATAAGAG 
ATCCTTTCCCATTTATTCTGGGAAGATGTTTTTCAAACTCAGAGACAAGGACTTTGGTTTTTG 
T AAG AC AAAC GAT GAT AT G AAGGCCT T T T GT AAG AAAAAAT AAAAG AT G AAGT GT GAAA 
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FIGURE 16 

MCSRVPLLLPLLLLLALGPGVQGCPSGCQCSQPQTVFCTARQGTTVPRDVPPDTVGLYVFENG 
ITMLDAGSFAGLPGLQLLDLSQNQIASLPSGVFQPLANLSNLDLTANRLHEITNETFRGLRRL 
ERLYLGKNRIRHIQPGAFDTLDRLLELKLQDNELRALPPLRLPRLLLLDLSHNSLLALEPGIL 
DTANVEALRLAGLGLQQLDEGLFSRLRNLHDLDVSDNQLERVPPVIRGLRGLTRLRLAGNTRI 
AQLRPEDLAGLAALQELDVSNLSLQALPGDLSGLFPRLRLLAAARNPFNCVCPLSWFGPWVRE 
SHVTLASPEETRCHFPPKNAGRLLLELDYADFGCPATTTTATVPTTRPVVREPTALSSSLAPT 
WLSPTAPATEAPSPPSTAPPTVGPVPQPQDCPPSTCLNGGTCHLGTRHHLACLCPEGFTGLYC 
ESQMGQGTRPSPTPVTPRPPRSLTLGIEPVSPTSLRVGLQRYLQGSSVQLRSLRLTYRNLSGP 
DKRLVTLRLPASLAEYTVTQLRPNATYSVCVMPLGPGRVPEGEEACGEAHTPPAVHSNHAPVT 
QAREGNLPLLIAPALAAVLLAALAAVGAAYCVRRGRAMAAAAQDKGQVGPGAGPLELEGVKVP 
LEPGPKATEGGGEALPSGSECEVPLMGFPGPGLQSPLHAKPYI 

Important features : 
Signal peptide: 

amino acids 1-23 
Transmembrane domain : 

amino acids 579-599 

EGF-like domain cysteine pattern signature. 

amino acids 430-442 
Leucine zipper pattern, 
amino acids 197-219, 269-291 
N-glycosylation sites . 

amino acids 101-105, 117-121, 273-277, 500-504, 528-532 
Tyrosine kinase phosphorylation sites . 
amino acids 124-131, 337-345 
N-myristoylation sites . 

amino acids 23-29, 27-33, 70-76, 142-148, 187-193, 348-354, 
594-600, 640-646 
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FIGURE 17 

GCAGCGGCGAGGCGGCGGTGGTGGCTGAGTCCGTGGTGGCAGAGGCGAAGGCGACAGCTCATG 
CGGGTCCGGATAGGGCTGACGCTGCTGCTGTGTGCGGTGCTGCTGAGCTTGGCCTCGGCGTCC 
TCGGATGAAGAAGGCAGCCAGGATGAATCCTTAGATTCCAAGACTACTTTGACATCAGATGAG 
TCAGTAAAGGACCATACTACTGCAGGCAGAGTAGTTGCTGGTCAAATATTTCTTGATTCAGAA 
GAATCTGAATTAGAATCCTCTATTCAAGAAGAGGAAGACAGCCTCAAGAGCCAAGAGGGGGAA 
AGTGTCACAGAAGATATCAGCTTTCTAGAGTCTCCAAATCCAGAAAACAAGGACTATGAAGAG 
CCAAAGAAAGTACGGAAACCAGCTTTGACCGCCATTGAAGGCACAGCACATGGGGAGCCCTGC 
CACTTCCCTTTTCTTTTCCTAGATAAGGAGTATGATGAATGTACATCAGATGGGAGGGAAGAT 
GGCAGACTGTGGTGTGCTACAACCTATGACTACAAAGCAGATGAAAAGTGGGGCTTTTGTGAA 
ACTGAAGAAGAGGCTGCTAAGAGACGGCAGATGCAGGAAGCAGAAATGATGTATCAAACTGGA 
ATGAAAATCCTTAATGGAAGCAATAAGAAAAGCCAAAAAAGAGAAGCATATCGGTATCTCCAA 
AAGGCAGCAAGCATGAACCATACCAAAGCCCTGGAGAGAGTGTCATATGCTCTTTTATTTGGT 
GATTACTTGCCACAGAATATCCAGGCAGCGAGAGAGATGTTTGAGAAGCTGACTGAGGAAGGC 
TCTCCCAAGGGACAGACTGCTCTTGGCTTTCTGTATGCCTCTGGACTTGGTGTTAATTCAAGT 
CAGGCAAAGGCTCTTGTATATTATACATTTGGAGCTCTTGGGGGCAATCTAATAGCCCACATG 
GTTTTGGTAAGTAGACTT TAG TGGAAGGCTAATAATATTAACATCAGAAGAATTTGTGGTTTA 
TAGCGGCCACAACTTTTTCAGCTTTCATGATCCAGATTTGCTTGTATTAAGACCAAATATTCA 
GTTGAACTTCCTTCAAATTCTTGTTAATGGATATAACACATGGAATCTACATGTAAATGAAAG 
TTGGTGGAGTCCACAATTTTTCTTTAAAATGATTAGTTTGGCTGATTGCCCCTAAAAAGAGAG 
ATCTGATAAATGGCTCTTTTTAAATTTTCTCTGAGTTGGAATTGTCAGAATCATTTTTTACAT 
TAGATTATCATAATTTTAAAAATTTTTCTTTAGTTTTTCAAAATTTTGTAAATGGTGGCTATA 
GAAAAAC AACAT GAAAT AT T AT AC AAT AT T T T G C AAC AAT G C C C T AAG AAT T GT T AAAAT T CA 
TGGAGTTATTTGTGCAGAATGACTCCAGAGAGCTCTACTTTCTGTTTTTTACTTTTCATGATT 
GGCTGTCTTCCCATTTATTCTGGTCATTTATTGCTAGTGACACTGTGCCTGCTTCCAGTAGTC 
TCATTTTCCCTATTTTGCTAATTTGTTACTTTTTCTTTGCTAATTTGGAAGATTAACTCATTT 
TT AAT AAAATTAT GT CT AAGAT TAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 18 

MRVRIGLTLLLCAVLLSLASASSDEEGSQDESLDSKTTLTSDESVKDHTTAGRWAGQIFLDS 
EESELESSIQEEEDSLKSQEGESVTEDISFLESPNPENKDYEEPKKVRKPALTAIEGTAHGEP 
CHFPFLFLDKEYDECTSDGREDGRLWCATTYDYKADEKWGFCETEEEAAKRRQMQEAEMMYQT 
GMKILNGSNKKSQKREAYRYLQKAASMNHTKALERVSYALLFGDYLPQNIQAAREMFEKLTEE 

G S PKGQTALGFL YAS GLGVN S S QAKALV Y YT FGALGGNL I AHMVLVS RL 

Important features: 
Signal peptide: 

amino acids 1-21 

N-glycosylation sites . 

amino acids 195-199, 217-221, 272-276 

Tyrosine kinase phosphorylation site. 

amino acids 220-228 

N-myristoylation sites . 

amino acids 120-126, 253-259, 268-274, 270-274, 285-291, 289-295 

Glycosaminoglycan attachment site. 

amino acids 267-271 

Microbodies C-terminal targeting signal. 

amino acids 299-303 

Type II fibronectin collagen-binding domain protein. 

amino acids 127-169 

Fructose-bisphosphate aldolase class-II protein. 

amino acids 101-119 
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FIGURE 19 

AATTCAGATTTTAAGCCCATTCTGCAGTGGAATTTCATGAACTAGCAAGAGGACACCATCTTC 

TTGTATTATACAAGAAAGGAGTGTACCTATCACACACAGGGGGAAAAATGCTCTTTTGGGTGC 

TAGGCCTCCTAATCCTCTGTGGTTTTCTGTGGACTCGTAAAGGAAAACTAAAGATTGAAGACA 

TCACTGATAAGTACATTTTTATCACTGGATGTGACTCGGGCTTTGGAAACTTGGCAGCCAGAA 

CTTTTGATAAAAAGGGATTTCATGTAATCGCTGCCTGTCTGACTGAATCAGGATCAACAGCTT 

TAAAGGCAGAAACCTCAGAGAGACTTCGTACTGTGCTTCTGGATGTGACCGACCCAGAGAATG 

TCAAGAGGACTGCCCAGTGGGTGAAGAACCAAGTTGGGGAGAAAGGTCTCTGGGGTCTGATCA 

ATAATGCTGGTGTTCCCGGCGTGCTGGCTCCCACTGACTGGCTGACACTAGAGGACTACAGAG 

AACCTATTGAAGTGAACCTGTTTGGACTCATCAGTGTGACACTAAATATGCTTCCTTTGGTCA 

AGAAAGCTCAAGGGAGAGTTATTAATGTCTCCAGTGTTGGAGGTCGCCTTGCAATCGTTGGAG 

GGGGCTATACTCCATCCAAATATGCAGTGGAAGGTTTCAATGACAGCTTAAGACGGGACATGA 

AAGCTTTTGGTGTGCACGTCTCATGCATTGAACCAGGATTGTTCAAAACAAACTTGGCAGATC 

CAGTAAAGGTAATTGAAAAAAAACTCGCCATTTGGGAGCAGCTGTCTCCAGACATCAAACAAC 

AATATGGAGAAGGTTACATTGAAAAAAGTCTAGACAAACTGAAAGGCAATAAATCCTATGTGA 

ACATGGACCTCTCTCCGGTGGTAGAGTGCATGGACCACGCTCTAACAAGTCTCTTCCCTAAGA 

CTCATTATGCCGCTGGAAAAGATGCCAAAATTTTCTGGATACCTCTGTCTCACATGCCAGCAG 

CTTTGCAAGACTTTTTATTGTTGAAACAGAAAGCAGAGCTGGCTAATCCCAAGGCAGTGTGAC 

TCAGCTAACCACAAATGTCTCCTCCAGGCTATGAAATTGGCCGATTTCAAGAACACATCTCCT 

TTTCAACCCCATTCCTTATCTGCTCCAACCTGGACTCATTTAGATCGTGCTTATTTGGATTGC 

AAAAGGGAGTCCCACCATCGCTGGTGGTATCCCAGGGTCCCTGCTCAAGTTTTCTTTGAAAAG 

GAGGGCTGGAATGGTACATCACATAGGCAAGTCCTGCCCTGTATTTAGGCTTTGCCTGCTTGG 

TGTGATGTAAGGGAAATTGAAAGACTTGCCCATTCAAAATGATCTTTACCGTGGCCTGCCCCA 

TGCTTATGGTCCCCAGCATTTACAGTAACTTGTGAATGTTAAGTATCATCTCTTATCTAAATA 

T T AAAAGAT AAGT CAAC CCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 20 

MLFWVLGLLILCGFLWTRKGKLKIEDITDKYIFITGCDSGFGNLAARTFDKKGFHVIAACLTE 
S GS T ALKAE T S ERLRT VLLDVT D PEN VKRT AQWVKN QVGEKGLWGL I NN AG VPG VLAPT DWL T 
LEDYREPIEVNLFGLISVTLNMLPLVKKAQGRVINVSSVGGRLAIVGGGYTPSKYAVEGFNDS 
LRRDMKAFGVHVSCIEPGLFKTNLADPVKVIEKKLAIWEQLSPDIKQQYGEGYIEKSLDKLKG 
NKS YVNMDLS PWECMDHALT SLFPKTHYAAGKDAKI FWI PLSHMPAALQDFLLLKQKAELAN 
PKAV 

Important features of the protein; 
Signal peptide: 

amino acids 1-17 

Transmembrane domain: 

amino acids 136-152 

N-glycosylation sites . 

amino acids 161-163, 187-190 and 253-256 

Glycosaminoglycan attachment site, 

amino acids 39-42 

N-myristoylation sites • 

amino acids 36-41, 42-47, 108-113, 166-171, 198-203 and 207-212 
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FIGURE 21 

CTGAGGCGGCGGTAGCATGGAGGGGGAGAGTACGTCGGCGGTGCTCTCGGGCTTTGTGCTCGG 
CGCACTCGCTTTCCAGCACCTCAACACGGACTCGGACACGGAAGGTTTTCTTCTTGGGGAAGT 
AAAAGGTGAAGCCAAGAACAGCATTACTGATTCCCAAATGGATGATGTTGAAGTTGTTTATAC 
AATTGACATTCAGAAATATATTCCATGCTATCAGCTTTTTAGCTTTTATAATTCTTCAGGCGA 
AGTAAATGAGCAAGCACTGAAGAAAATATTATCAAATGTCAAAAAGAATGTGGTAGGTTGGTA 
CAAATTCCGTCGTCATTCAGATCAGATCATGACGTTTAGAGAGAGGCTGCTTCACAAAAACTT 
GCAGGAGCATTTTTCAAACCAAGACCTTGTTTTTCTGCTATTAACACCAAGTATAATAACAGA 
AAGCTGCTCTACTCATCGACTGGAACATTCCTTATATAAACCTCAAAAAGGACTTTTTCACAG 
GGTACCTTTAGTGGTTGCCAATCTGGGCATGTCTGAACAACTGGGTTATAAAACTGTATCAGG 
TTCCTGTATGTCCACTGGTTTTAGCCGAGCAGTACAAACACACAGCTCTAAATTTTTTGAAGA 
A GAT G GAT C C T T AAAGG AGGT AC AT AAG AT AAAT G AAAT GT AT GC T T CAT T AC AAG AGG AAT T 
AAAGAGTATATGCAAAAAAGTGGAAGACAGTGAACAAGCAGTAGATAAACTAGTAAAGGATGT 
AAACAGATTAAAACGAGAAATTGAGAAAAGGAGAGGAGCACAGATTCAGGCAGCAAGAGAGAA 
GAACATCCAAAAAGACCCTCAGGAGAACATTTTTCTTTGTCAGGCATTACGGACCTTTTTTCC 
AAATTCTGAATTTCTTCATTCATGTGTTATGTCTTTAAAAAATAGACATGTTTCTAAAAGTAG 
CTGTAACTACAACCACCATCTCGATGTAGTAGACAATCTGACCTTAATGGTAGAACACACTGA 
CATTCCTGAAGCTAGTCCAGCTAGTACACCACAAATCATTAAGCATAAAGCCTTAGACTTAGA 
TGACAGATGGCAATTCAAGAGATCTCGGTTGTTAGATACACAAGACAAACGATCTAAAGCAAA 
TACTGGTAGTAGTAACCAAGATAAAGCATCCAAAATGAGCAGCCCAGAAACAGATGAAGAAAT 
TGAAAAGATGAAGGGTTTTGGTGAATATTCACGGTCTCCTACATTTTGATCCTTTTAACCTTA 
CAAGGAGATTTTTTTATTTGGCTGATGGGTAAAGCCAAACATTTCTATTGTTTTTACTATGTT 
GAGCTACTTGCAGTAAGTTCATTTGTTTTTACTATGTTCACCTGTTTGCAGTAATACACAGAT 
AACTCTTAGTGCATTTACTTCACAAAGTACTTTTTCAAACATCAGATGCTTTTATTTCCAAAC 
CTTTTTTTCACCTTTCACTAAGTTGTTGAGGGGAAGGCTTACACAGACACATTCTTTAGAATT 
GGAAAAGTGAGACCAGGCACAGTGGCTCACACCTGTAATCCCAGCACTTAGGGAAGACAAGTC 
AGGAGGATTGATTGAAGCTAGGAGTTAGAGACCAGCCTGGGCAACGTATTGAGACCATGTCTA 
TTAAAAAATAAAATGGAAAAGCAAGAATAGCCTTATTTTCAAAATATGGAAAGAAATTTATAT 
GAAAATTTATCTGAGTCATTAAAATTCTCCTTAAGTGATACTTTTTTAGAAGTACATTATGGC 
TAGAGTTGCCAGATAAAATGCTGGATATCATGCAATAAATTTGCAAAACATCATCTAAAATTT 
AAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 22 

MEGESTSAVLSGFVLGALAFQHLNTDSDTEGFLLGEVKGEAKNSITDSQMDDVEVVYTIDIQK 
YIPCYQLFSFYNSSGEVNEQALKKILSNVKKNVVGWYKFRRHSDQIMTFRERLLHKNLQEHFS 
NQDLVFLLLTPSIITESCSTHRLEHSLYKPQKGLFHRVPLVVANLGMSEQLGYKTVSGSCMST 
GFSRAVQTHSSKFFEEDGSLKEVHKINEMYASLQEELKSICKKVEDSEQAVDKLVKDVNRLKR 
EIEKRRGAQIQAAREKNIQKDPQENIFLCQALRTFFPNSEFLHSCVMSLKNRHVSKSSCNYNH 
HLDVVDNLTLMVEHTDIPEASPASTPQIIKHKALDLDDRWQFKRSRLLDTQDKRSKANTGSSN 

QDKASKMSSPETDEEIEKMKGFGEYSRSPTF 

Important features : 
Signal peptide: 

amino acids 1-19 

N-glycosylation sites . 

amino acids 75-79, 322-326 

N-myristoylation site. 

amino acids 184-154 

Growth factor and cytokines receptors family. 

amino acids 134-150 
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FIGURE 23 

GGCACAGCCGCGCGGCGGAGGGCAGAGTCAGCCGAGCCGAGTCCAGCCGGACGAGCGGACCAGCGCAGGGCAGCC 

CAAGCAGCGCGCAGCGAACGCCCGCCGCCGCCCACACCCTCTGCGGTCCCCGCGGCGCCTGCCACCCTTCCCTCC 

TTCCCCGCGTCCCCGCCTCGCCGGCCAGTCAGCTTGCCGGGTTCGCTGCCCCGCGAAACCCCGAGGTCACCAGCC 

CGCGCCTCTGCTTCCCTGGGCCGCGCGCCGCCTCCACGCCCTCCTTCTCCCCTGGCCCGGCGCCTGGCACCGGGG 

ACCGTTGCCTGACGCGAGGCCCAGCTCTACTTTTCGCCCCGCGTCTCCTCCGCCTGCTCGCCTCTTCCACCAACT 

CCAACTCCTTCTCCCTCCAGCTCCACTCGCTAGTCCCCGACTCCGCCAGCCCTCGGCCCGCTGCCGTAGCGCCGC 

TTCCCGTCCGGTCCCAAAGGTGGGAACGCGTCCGCCCCGGCCCGCACCATGGCACGGTTCGGCTTGCCCGCGCTT 

CTCTGCACCCTGGCAGTGCTCAGCGCCGCGCTGCTGGCTGCCGAGCTCAAGTCGAAAAGTTGCTCGGAAGTGCGA 

CGTCTTTACGTGTCCAAAGGCTTCAACAAGAACGATGCCCCCCTCCACGAGATCAACGGTGATCATTTGAAGATC 

TGTCCCCAGGGTTCTACCTGCTGCTCTCAAGAGATGGAGGAGAAGTACAGCCTGCAAAGTAAAGATGATTTCAAA 

AGTGTGGTCAGCGAACAGTGCAATCATTTGCAAGCTGTCTTTGCTTCACGTTACAAGAAGTTTGATGAATTCTTC 

AAAGAACTACTTGAAAATGCAGAGAAATCCCTGAATGATATGTTTGTGAAGACATATGGCCATTTATACATGCAA 

AATTCTGAGCTATTTAAAGATCTCTTCGTAGAGTTGAAACGTTACTACGTGGTGGGAAATGTGAACCTGGAAGAA 

ATGCTAAATGACTTCTGGGCTCGCCTCCTGGAGCGGATGTTCCGCCTGGTGAACTCCCAGTACCACTTTACAGAT 

GAGTATCTGGAATGTGTGAGCAAGTATACGGAGCAGCTGAAGCCCTTCGGAGATGTCCCTCGCAAATTGAAGCTC 

CAGGTTACTCGTGCTTTTGTAGCAGCCCGTACTTTCGCTCAAGGCTTAGCGGTTGCGGGAGATGTCGTGAGCAAG 

GTCTCCGTGGTAAACCCCACAGCCCAGTGTACCCATGCCCTGTTGAAGATGATCTACTGCTCCCACTGCCGGGGT 

CTCGTGACTGTGAAGCCATGTTACAACTACTGCTCAAACATCATGAGAGGCTGTTTGGCCAACCAAGGGGATCTC 

GATTTTGAATGGAACAATTTCATAGATGCTATGCTGATGGTGGCAGAGAGGCTAGAGGGTCCTTTCAACATTGAA 

TCGGTCATGGATCCCATCGATGTGAAGATTTCTGATGCTATTATGAACATGCAGGATAATAGTGTTCAAGTGTCT 

CAGAAGGTTTTCCAGGGATGTGGACCCCCCAAGCCCCTCCCAGCTGGACGAATTTCTCGTTCCATCTCTGAAAGT 

GCCTTCAGTGCTCGCTTCAGACCACATCACCCCGAGGAACGCCCAACCACAGCAGCTGGCACTAGTTTGGACCGA 

CTGGTTACTGATGTCAAGGAGAAACTGAAACAGGCCAAGAAATTCTGGTCCTCCCTTCCGAGCAACGTTTGCAAC 

GATGAGAGGATGGCTGCAGGAAACGGCAATGAGGATGACTGTTGGAATGGGAAAGGCAAAAGCAGGTACCTGTTT 

GCAGTGACAGGAAATGGATTAGCCAACCAGGGC7\ACAACCCAGAGGTCCAGGTTGACACCAGCAAACCAGACATA 

CTGATCCTTCGTCAAATCATGGCTCTTCGAGTGATGACCAGCAAGATGAAGAATGCATACAATGGGAACGACGTG 

GACTTCTTTGATATCAGTGATGAAAGTAGTGGAGAAGGAAGTGGAAGTGGCTGTGAGTATCAGCAGTGCCCTTCA 

GAGTTTGACTACAATGCCACTGACCATGCTGGGAAGAGTGCCAATGAGAAAGCCGACAGTGCTGGTGTCCGTCCT 

GGGGCACAGGCCTACCTCCTCACTGTCTTCTGCATCTTGTTCCTGGTTATGCAGAGAGAGTGGAGATAATTCTCA 

AACTCTGAGAAAZ^AGTGTTCATCAAAAAGTTAAAAGGCACCAGTTATCACTTTTCTACCATCCTAGTGACTTTGC 

TTTTTAAATGAATGGACAACAATGTACAGTTTTTACTATGTGGCCACTGGTTTAAGAAGTGCTGACTTTGTTTTC 

TCATTCAGTTTTGGGAGGAAAAGGGACTGTGCATTGAGTTGGTTCCTGCTCCCCCAAACCATGTTAAACGTGGCT 

AACAGTGTAGGTACAGAACTATAGTTAGTTGTGCATTTGTGATTTTATCACTCTATTATTTGTTTGTATGTTTTT 

TTCTCATTTCGTTTGTGGGTTTTTTTTTCCAACTGTGATCTCGCCTTGTTTCTTACAAGCAAACCAGGGTCCCTT 

CTTGGCACGTAACATGTACGTATTTCTGAAATATTAAATAGCTGTACAGAAGCAGGTTTTATTTATCATGTTATC 



TTATTAAAAGAAAAAGCCCAAAAAGC 
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FIGURE 24 

MARFGLPALLCTLAVLSAALLAAELKSKSCSEVRRLYVSKGFNKNDAPLHEINGDHLKICPQG 
STCCSQEMEEKYSLQSKDDFKSVVSEQCNHLQAVFASRYKKFDEFFKELLENAEKSLNDMFVK 
TYGHLYMQNSELFKDLFVELKRYYVVGNVNLEEMLNDFWARLLERMFRLVNSQYHFTDEYLEC 
VSKYTEQLKPFGDVPRKLKLQVTRAFVAARTFAQGLAVAGDVVSKVSVVNPTAQCTHALLKMI 
YCSHCRGLVTVKPCYNYCSNIMRGCLANQGDLDFEWNNFIDAMLMVAERLEGPFNIESVMDPI 
DVKISDAIMNMQDNSVQVSQKVFQGCGPPKPLPAGRISRSISESAFSARFRPHHPEERPTTAA 
GTSLDRLVTDVKEKLKQAKKFWSSLPSNVCNDERMAAGNGNEDDCWNGKGKSRYLFAVTGNGL 
ANQGNNPEVQVDTSKPDILILRQIMALRVMTSKMKNAYNGNDVDFFDISDESSGEGSGSGCEY 
QQCPSEFDYNATDHAGKSANEKADSAGVRPGAQAYLLTVFCILFLVMQREWR 

Important features : 
Signal peptide: 

amino acids 1-22 

ATP /GTP -binding site motif A (P-loop) . 

amino acids 515-524 

N-glycosylation site. 

amino acids 514-518 

Glycosaminoglycan attachment sites . 

amino acids 494-498, 498-502 

N-myristoylation sites . 

amino acids 63-69, 224-230, 276-282, 438-444, 497-503, 531-537 



Glypicans proteins . 

amino acids 54-75, 105-157, 238-280, 309-346, 423-460, 468-506 
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FIGURE 25 

CTCGCCCTCAAATGGGAACGCTGGCCTGGGACTAAAGCATAGACCACCAGGCTGAGTATCCTG 
ACCTGAGTCATCCCCAGGGATCAGGAGCCTCCAGCAGGGAACCTTCCATTATATTCTTCAAGC 
AACTTACAGCTGCACCGACAGTTGCGATGAAAGTTCTAATCTCTTCCCTCCTCCTGTTGCTGC 
CACTAATGCTGATGTCCATGGTCTCTAGCAGCCTGAATCCAGGGGTCGCCAGAGGCCACAGGG 
ACCGAGGCCAGGCTTCTAGGAGATGGCTCCAGGAAGGCGGCCAAGAATGTGAGTGCAAAGATT 
GGTTCCTGAGAGCCCCGAGAAGAAAATTCATGACAGTGTCTGGGCTGCCAAAGAAGCAGTGCC 
CCTGTGATCATTTCAAGGGCAATGTGAAGAAAACAAGACACCAAAGGCACCACAGAAAGCCAA 
ACAAGCATTCCAGAGCCTGCCAGCAATTTCTCAAACAATGTCAGCTAAGAAGCTTTGCTCTGC 
CTTTGTAGGAGCTCTGAGCGCCCACTCTTCCAATTAAACATTCTCAGCCAAGAAGACAGTGAG 
CACACCTACCAGACACTCTTCTTCTCCCACCTCACTCTCCCACTGTACCCACCCCTAAATCAT 
TCCAGTGCTCTCAAAAAGCATGTTTTTCAAGATCATTTTGTTTGTTGCTCTCTCTAGTGTCTT 
CTTCTCTCGTCAGTCTTAGCCTGTGCCCTCCCCTTACCCAGGCTTAGGCTTAATTACCTGAAA 
GATTCCAGGAAACTGTAGCTTCCTAGCTAGTGTCATTTAACCTTAAATGCAATCAGGAAAGTA 
G C AAAC AG AAGT CAAT AAAT AT TT T T AAAT GT C AAAAAAAAAAAAAAAAAA 
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FIGURE 26 

MKVLISSLLLLLPLMLMSMVSSSLNPGVARGHRDRGQASRRWLQEGGQECECKDWFLRAPRRK 
FMTVSGLPKKQCPCDHFKGNVKKTRHQRHHRKPNKHSRACQQFLKQCQLRSFALPL 

Important features : 
Signal peptide: 

amino acids 1-22 



N-myristoylation sites . 

amino acids 27-33, 46-52 
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FIGURE 27 

GGACGCCAGCGCCTGCAGAGGCTGAGCAGGGAAAAAGCCAGTGCCCCAGCGGAAGCACAGCTC 
AGAGCTGGTCTGCCATGGACATCCTGGTCCCACTCCTGCAGCTGCTGGTGCTGCTTCTTACCC 
TGCCCCTGCACCTCATGGCTCTGCTGGGCTGCTGGCAGCCCCTGTGCAAAAGCTACTTCCCCT 
ACCTGATGGCCGTGCTGACTCCCAAGAGCAACCGCAAGATGGAGAGCAAGAAACGGGAGCTCT 
TCAGCCAGATAAAGGGGCTTACAGGAGCCTCCGGGAAAGTGGCCCTACTGGAGCTGGGCTGCG 
GAACCGGAGCCAACTTTCAGTTCTACCCACCGGGCTGCAGGGTCACCTGCCTAGACCCAAATC 
CCCACTTTGAGAAGTTCCTGACAAAGAGCATGGCTGAGAACAGGCACCTCCAATATGAGCGGT 
TTGTGGTGGCTCCTGGAGAGGACATGAGACAGCTGGCTGATGGCTCCATGGATGTGGTGGTCT 
GCACTCTGGTGCTGTGCTCTGTGCAGAGCCCAAGGAAGGTCCTGCAGGAGGTCCGGAGAGTAC 
TGAGACCGGGAGGTGTGCTCTTTTTCTGGGAGCATGTGGCAGAACCATATGGAAGCTGGGCCT 
TCATGTGGCAGCAAGTTTTCGAGCCCACCTGGAAACACATTGGGGATGGCTGCTGCCTCACCA 
GAGAGACCTGGAAGGATCTTGAGAACGCCCAGTTCTCCGAAATCCAAATGGAACGACAGCCCC 
CTCCCTTGAAGTGGCTACCTGTTGGGCCCCACATCATGGGAAAGGCTGTCAAACAATCTTTCC 
CAAGCTCCAAGGCACTCATTTGCTCCTTCCCCAGCCTCCAATTAGAACAAGCCACCCACCAGC 
CTATCTATCTTCCACTGAGAGGGACCTAGCAGAATGAGAGAAGACATTCATGTACCACCTACT 
AGTCCCTCTCTCCCCAACCTCTGCCAGGGCAATCTCTAACTTCAATCCCGCCTTCGACAGTGA 
AAAAGCTCTACTTCTACGCTGACCCAGGGAGGAAACACTAGGACCCTGTTGTATCCTCAACTG 
CAAGTTTCTGGACTAGTCTCCCAACGTTTGCCTCCCAATGTTGTCCCTTTCCTTCGTTCCCAT 
GGTAAAGCTCCTCTCGCTTTCCTCCTGAGGCTACACCCATGCGTCTCTAGGAACTGGTCACAA 
AAGTCATGGTGCCTGCATCCCTGCCAAGCCCCCCTGACCCTCTCTCCCCACTACCACCTTCTT 
CCTGAGCTGGGGGCACCAGGGAGAATCAGAGATGCTGGGGATGCCAGAGCAAGACTCAAAGAG 
GCAGAGGTTTTGTTCTCAAATATTTTTTAATAAATAGACGAAACCACG 
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FIGURE 28 

MDILVPLLQLLVLLLTLPLHLMALLGCWQPLCKSYFPYLMAVLTPKSNRKMESKKRELFSQIK 
GLTGASGKVALLELGCGTGANFQFYPPGCRVTCLDPNPHFEKFLTKSMAENRHLQYERFVVAP 
GEDMRQLADGSMDVWCTLVLCSVQSPRKVLQEVRRVLRPGGVLFFWEHVAEPYGSWAFMWQQ 
VFEPTWKHIGDGCCLTRETWKDLENAQFSEIQMERQPPPLKWLPVGPHIMGKAVKQSFPSSKA 
LICSFPSLQLEQATHQPIYLPLRGT 

Important features: 
Signal peptide: 

amino acids 1-23 

Leucine zipper pattern. 

amino acids 10-32 

N-myristoylation sites . 

amino acids 64-70, 78-84, 80-86, 91-97, 201-207 
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FTGURE 29 

CAATGTTTGCCTATCCACCTCCCCCAAGCCCCTTTACCTATGCTGCTGCTAACGCTGCTGCTG 
CTGCTGCTGCTGCTTAAAGGCTCATGCTTGGAGTGGGGACTGGTCGGTGCCCAGAAAGTCTCT 
TCTGCCACTGACGCCCCCATCAGGGATTGGGCCTTCTTTCCCCCTTCCTTTCTGTGTCTCCTG 
CCTCATCGGCCTGCCATGACCTGCAGCCAAGCCCAGCCCCGTGGGGAAGGGGAGAAAGTGGGG 
GATGGCTAAGAAAGCTGGGAGATAGGGAACAGAAGAGGGTAGTGGGTGGGCTAGGGGGGCTGC 
CTTATTTAAAGTGGTTGTTTATGATTCTTATACTAATTTATACAAAGATATTAAGGCCCTGTT 
CATTAAGAAATTGTTCCCTTCCCCTGTGTTCAATGTTTGTAAAGATTGTTCTGTGTAAATATG 
TCTTTATAATAAACAGTTAAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 30 

MLLLTLLLLLLLLKGSCLEWGLVGAQKVSSATDAPIRDWAFFPPSFLCLLPHRPAMTCSQAQP 
RGEGEKVGDG 

Important features: 
Signal peptide: 

amino acids 1-15 

Growth factor and cytokines receptors family: 

amino acids 3-18 
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FIGURE 31 

GTTTGAATTCCTTCAACTATACCCACAGTCCAAAAGCAGACTCACTGTGTCCCAGGCTACCAG 
TTCCTCCAAGCAAGTCATTTCCCTTATTTAACCGATGTGTCCCTCAAACACCTGAGTGCTACT 
CCCTATTTGCATCTGTTTTGATAAATGATGTTGACACCCTCCACCGAATTCTAAGTGGAATCA 
TGTCGGGAAGAGATACAATCCTTGGCCTGTGTATCCTCGCATTAGCCTTGTCTTTGGCCATGA 
TGTTTACCTTCAGATTCATCACCACCCTTCTGGTTCACATTTTCATTTCATTGGTTATTTTGG 
GATTGTTGTTTGTCTGCGGTGTTTTATGGTGGCTGTATTATGACTATACCAACGACCTCAGCA 
TAGAATTGGACACAGAAAGGGAAAATATGAAGTGCGTGCTGGGGTTTGCTATCGTATCCACAG 
GCATCACGGCAGTGCTGCTCGTCTTGATTTTTGTTCTCAGAAAGAGAATAAAATTGACAGTTG 
AGCTTTTCCAAATCACAAATAAAGCCATCAGCAGTGCTCCCTTCCTGCTGTTCCAGCCACTGT 
GGACATTTGCCATCCTCATTTTCTTCTGGGTCCTCTGGGTGGCTGTGCTGCTGAGCCTGGGAA 
CTGCAGGAGCTGCCCAGGTTATGGAAGGCGGCCAAGTGGAATATAAGCCCCTTTCGGGCATTC 
GGTACATGTGGTCGTACCATTTAATTGGCCTCATCTGGACTAGTGAATTCATCCTTGCGTGCC 
AGCAAATGACTATAGCTGGGGCAGTGGTTACTTGTTATTTCAACAGAAGTAAAAATGATCCTC 
CTGATCATCCCATCCTTTCGTCTCTCTCCATTCTCTTCTTCTACCATCAAGGAACCGTTGTGA 
AAGGGTCATTTTTAATCTCTGTGGTGAGGATTCCGAGAATCATTGTCATGTACATGCAAAACG 
CACTGAAAGAACAGCAGCATGGTGCATTGTCCAGGTACCTGTTCCGATGCTGCTACTGCTGTT 
TCTGGTGTCTTGACAAATACCTGCTCCATCTCAACCAGAATGCATATACTACAACTGCTATTA 
ATGGGACAGATTTCTGTACATCAGCAAAAGATGCATTCAAAATCTTGTCCAAGAACTCAAGTC 
ACTTTACATCTATTAACTGCTTTGGAGACTTCATAATTTTTCTAGGAAAGGTGTTAGTGGTGT 
GTTTCACTGTTTTTGGAGGACTCATGGCTTTTAACTACAATCGGGCATTCCAGGTGTGGGCAG 
TCCCTCTGTTATTGGTAGCTTTTTTTGCCTACTTAGTAGCCCATAGTTTTTTATCTGTGTTTG 
AAACTGTGCTGGATGCACTTTTCCTGTGTTTTGCTGTTGATCTGGAAACAAATGATGGATCGT 
CAGAAAAGCCCTACTTTATGGATCAAGAATTTCTGAGTTTCGTAAAAAGGAGCAACAAATTAA 
ACAATGCAAGGGCACAGCAGGACAAGCACTCATTAAGGAATGAGGAGGGAACAGAACTCCAGG 
CCATTGTGAGATAGATACCCATTTAGGTATCTGTACCTGGAAAACATTTCCTTCTAAGAGCCA 
TTTACAGAATAGAAGATGAGACCACTAGAGAAAAGTTAGTGAATTTTTTTTTAAAAGACCTAA 
TAAACCCTATTCTTCCTCAAAA 



32/168 



FIGURE 32 

MSGRDTILGLCILALALSLAMMFTFRFITTLLVHIFISLVILGLLFVCGVLWWLYYDYTNDLS 
IELDTERENMKCVLGFAIVSTGITAVLLVLIFVLRKRIKLTVELFQITNBCAISSAPFLLFQPL 
WTFAILIFFWVLWVAVLLSLGTAGAAQVMEGGQVEYKPLSGIRYMWSYHLIGLIWTSEFILAC 
QQMTIAGAVVTCYFNRSKNDPPDHPILSSLSILFFYHQGTWKGSFLISVVRIPRIIVMYMQN 
ALKEQQHGALSRYLFRCCYCCFWCLDKYLLHLNQNAYTTTAINGTDFCTSAKDAFKILSKNSS 
HFTSINCFGDFIIFLGKVLWC FTVFGGLMAFNYNRAFQVWAVPLLLVAFFAYLVAHSFLSVF 
ETVLDALFLCFAVDLETNDGSSEKPYFMDQEFLSFVKRSNKLNNARAQQDKHSLRNEEGTELQ 

AIVR 

Important features : 
Signal peptide: 

amino acids 1-20 

Putative transmembrane domains: 

amino acids 35-54, 75-97, 126-146, 185-204, 333-350, 352-371 
N-glycosylation sites . 

amino acids 204-208, 295-299, 313-317 



N-myristoylation sites . 

amino acids 147-153, 178-184, 196-202, 296-275, 342-348 
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FIGURE 33 

GTTCGATTAGCTCCTCTGAGAAGAAGAGAAAAGGTTCTTGGACCTCTCCCTGTTTCTTCCTTA 

GAATAATTTGTATGGGATTTGTGATGCAGGAAAGCCTAAGGGAAAAAGAATATTCATTCTGTG 

TGGTGAAAATTTTTTGAAAAAAAAATTGCCTTCTTCAAACAAGGGTGTCATTCTGATATTTAT 

GAGGACTGTTGTTCTCACTATGAAGGCATCTGTTATTGAAATGTTCCTTGTTTTGCTGGTGAC 

TGGAGTACATTCAAACAAAGAAACGGCAAAGAAGATTAAAAGGCCCAAGTTCACTGTGCCTCA 

GATCAACTGCGATGTCAAAGCCGGAAAGATCATCGATCCTGAGTTCATTGTGAAATGTCCAGC 

AGGATGCCAAGACCCCAAATACCATGTTTATGGCACTGACGTGTATGCATCCTACTCCAGTGT 

GTGTGGCGCTGCCGTACACAGTGGTGTGCTTGATAATTCAGGAGGGAAAATACTTGTTCGGAA 

GGTTGCTGGACAGTCTGGTTACAAAGGGAGTTATTCCAACGGTGTCCAATCGTTATCCCTACC 

ACGATGGAGAGAATCCTTTATCGTCTTAGAAAGTAAACCCAAAAAGGGTGTAACCTACCCATC 

AGCTCTTACATACTCATCATCGAAAAGTCCAGCTGCCCAAGCAGGTGAGACCACAAAAGCCTA 

TCAGAGGCCACCTATTCCAGGGACAACTGCACAGCCGGTCACTCTGATGCAGCTTCTGGCTGT 

CACTGTAGCTGTGGCCACCCCCACCACCTTGCCAAGGCCATCCCCTTCTGCTGCTTCTACCAC 

CAGCATCCCCAGACCACAATCAGTGGGCCACAGGAGCCAGGAGATGGATCTCTGGTCCACTGC 

CACCTACACAAGCAGCCAAAACAGGCCCAGAGCTGATCCAGGTATCCAAAGGCAAGATCCTTC 

AGGAGCTGCCTTCCAGAAACCTGTTGGAGCGGATGTCAGCCTGGGACTTGTTCCAAAAGAAGA 

ATTGAGCACACAGTCTTTGGAGCCAGTATCCCTGGGAGATCCAAACTGCAAAATTGACTTGTC 

GTTTTTAATTGATGGGAGCACCAGCATTGGCAAACGGCGATTCCGAATCCAGAAGCAGCTCCT 

GGCTGATGTTGCCCAAGCTCTTGACATTGGCCCTGCCGGTCCACTGATGGGTGTTGTCCAGTA 

TGGAGACAACCCTGCTACTCACTTTAACCTCAAGACACACACGAATTCTCGAGATCTGAAGAC 

AGCCATAGAGAAAATTACTCAGAGAGGAGGACTTTCTAATGTAGGTCGGGCCATCTCCTTTGT 

GACCAAGAACTTCTTTTCCAAAGCCAATGGAAACAGAAGCGGGGCTCCCAATGTGGTGGTGGT 

GATGGTGGATGGCTGGCCCACGGACAAAGTGGAGGAGGCTTCAAGACTTGCGAGAGAGTCAGG 

AATCAACATTTTCTTCATCACCATTGAAGGTGCTGCTGAAAATGAGAAGCAGTATGTGGTGGA 

GCCCAACTTTGCAAACAAGGCCGTGTGCAGAACAAACGGCTTCTACTCGCTCCACGTGCAGAG 

CTGGTTTGGCCTCCACAAGACCCTGCAGCCTCTGGTGAAGCGGGTCTGCGACACTGACCGCCT 

GGCCTGCAGCAAGACCTGCTTGAACTCGGCTGACATTGGCTTCGTCATCGACGGCTCCAGCAG 

TGTGGGGACGGGCAACTTCCGCACCGTCCTCCAGTTTGTGACCAACCTCACCAAAGAGTTTGA 

GATTTCCGACACGGACACGCGCATCGGGGCCGTGCAGTACACCTACGAACAGCGGCTGGAGTT 

TGGGTTCGACAAGTACAGCAGCAAGCCTGACATCCTCAACGCCATCAAGAGGGTGGGCTACTG 

GAGTGGTGGCACCAGCACGGGGGCTGCCATCAACTTCGCCCTGGAGCAGCTCTTCAAGAAGTC 

CAAGCCCAACAAGAGGAAGTTAATGATCCTCATCACCGACGGGAGGTCCTACGACGACGTCCG 

GATCCCAGCCATGGCTGCCCATCTGAAGGGAGTGATCACCTATGCGATAGGCGTTGCCTGGGC 

TGCCCAAGAGGAGCTAGAAGTCATTGCCACTCACCCCGCCAGAGACCACTCCTTCTTTGTGGA 

CGAGTTTGACAACCTCCATCAGTATGTCCCCAGGATCATCCAGAACATTTGTACAGAGTTCAA 

CTCACAGCCTCGGAACTGAATTCAGAGCAGGCAGAGCACCAGCAAGTGCTGCTTTACTAACTG 

ACGTGTTGGACCACCCCACCGCTTAATGGGGCACGCACGGTGCATCAAGTCTTGGGCAGGGCA 

TGGAGAAACAAATGTCTTGTTATTATTCTTTGCCATCATGCTTTTTCATATTCCAAAACTTGG 

AGTTACAAAGATGATCACAAACGTATAGAATGAGCCAAAAGGCTACATCATGTTGAGGGTGCT 

GGAGATTTTACATTTTGACAATTGTTTTCAAAATAAATGTTCGGAATACAGTGCAGCCCTTAC 

GACAGGCTTACGTAGAGCTTTTGTGAGATTTTTAAGTTGTTATTTCTGATTTGAACTCTGTAA 

CCCTCAGCAAGTTTCATTTTTGTCATGACAATGTAGGAATTGCTGAATTAAATGTTTAGAAGG 

ATGAAAAATAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAG 
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FIGURE 34 

MRTVVLTMKASVIEMFLVLLVTGVHSNKETAKKIKRPKFTVPQINCDVKAGKIIDPEFIVKCP 
AGCQDPKYHVYGTDVYASYSSVCGAAVHSGVLDNSGGKILVRKVAGQSGYKGSYSNGVQSLSL 
PRWRESFIVLESKPKKGVTYPSALTYSSSKSPAAQAGETTKAYQRPPIPGTTAQPVTLMQLLA 
VTVAVATPTTLPRPSPSAASTTSIPRPQSVGHRSQEMDLWSTATYTSSQNRPRADPGIQRQDP 
SGAAFQKPVGADVSLGLVPKEELSTQSLEPVSLGDPNCKIDLSFLIDGSTSIGKRRFRIQKQL 
LADVAQALDIGPAGPLMGVVQYGDNPATHFNLKTHTNSRDLKTAIEKITQRGGLSNVGRAISF 
VTKNFFSKANGNRSGAPNVVVVMVDGWPTDKVEEASRLARESGINIFFITIEGAAENEKQYVV 
EPNFANKAVCRTNGFYSLHVQSWFGLHKTLQPLVKRVCDTDRLACSKTCLNSADIGFVIDGSS 
SVGTGNFRTVLQFVTNLTKEFEISDTDTRIGAVQYTYEQRLEFGFDKYSSKPDILNAIKRVGY 
WSGGTSTGAAINFALEQLFKKSKPNKRKLMILITDGRSYDDVRIPAMAAHLKGVITYAIGVAW 
AAQEELEVIATHPARDHSFFVDEFDNLHQYVPRIIQNICTEFNSQPRN 

Important features : 
Signal peptide: 

amino acids 1-26 

Transmembrane domain: 

amino acids 181-200 

N-glycosylation sites. 

amino acids 390-394, 520-524 

N-myristoylation sites . 

amino acids 23-29, 93-99, 115-121, 262-268, 367-373, 389-395, 
431-437, 466-472, 509-515, 570-576, 571-577, 575-581, 627-633 

Amidation site* 

amino acids 304-308 
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FIGURE 35 

CCGAGCACAGGAGATTGCCTGCGTTTAGGAGGTGGCTGCGTTGTGGGAAAAGCTATCAAGGAA 

GAAATTGCCAAACCATGTCTTTTTTTCTGTTTTCAGAGTAGTTCACAACAGATCTGAGTGTTT 

TAATTAAGCATGGAATACAGAAAACAACAAAAAACTTAAGCTTTAATTTCATCTGGAATTCCA 

CAGTTTTCTTAGCTCCCTGGACCCGGTTGACCTGTTGGCTCTTCCCGCTGGCTGCTCTATCAC 

GTGGTGCTCTCCGACTACTCACCCCGAGTGTAAAGAACCTTCGGCTCGCGTGCTTCTGAGCTG 

CTGTGGATGGCCTCGGCTCTCTGGACTGTCCTTCCGAGTAGGATGTCACTGAGATCCCTCAAA 

TGGAGCCTCCTGCTGCTGTCACTCCTGAGTTTCTTTGTGATGTGGTACCTCAGCCTTCCCCAC 

TACAATGTGATAGAACGCGTGAACTGGATGTACTTCTATGAGTATGAGCCGATTTACAGACAA 

GACTTTCACTTCACACTTCGAGAGCATTCAAACTGCTCTCATCAAAATCCATTTCTGGTCATT 

CTGGTGACCTCCCACCCTTCAGATGTGAAAGCCAGGCAGGCCATTAGAGTTACTTGGGGTGAA 

AAAAAGTCTTGGTGGGGATATGAGGTTCTTACATTTTTCTTATTAGGCCAAGAGGCTGAAAAG 

GAAGACAAAATGTTGGCATTGTCCTTAGAGGATGAACACCTTCTTTATGGTGACATAATCCGA 

CAAGATTTTTTAGACACATATAATAACCTGACCTTGAAAACCATTATGGCATTCAGGTGGGTA 

ACTGAGTTTTGCCCCAATGCCAAGTACGTAATGAAGACAGACACTGATGTTTTCATCAATACT 

GGCAATTTAGTGAAGTATCTTTTAAACCTAAACCACTCAGAGAAGTTTTTCACAGGTTATCCT 

CTAATTGATAATTATTCCTATAGAGGATTTTACCAAAAAACCCATATTTCTTACCAGGAGTAT 

CCTTTCAAGGTGTTCCCTCCATACTGCAGTGGGTTGGGTTATATAATGTCCAGAGATTTGGTG 

CCAAGGATCTATGAAATGATGGGTCACGTAAAACCCATCAAGTTTGAAGATGTTTATGTCGGG 

ATCTGTTTGAATTTATTAAAAGTGAACATTCATATTCCAGAAGACACAAATCTTTTCTTTCTA 

TATAGAATCCATTTGGATGTCTGTCAACTGAGACGTGTGATTGCAGCCCATGGCTTTTCTTCC 

AAGGAGATCATCACTTTTTGGCAGGTCATGCTAAGGAACACCACATGCCATTATTAACTTCAC 

ATTCTACAAAAAGCCTAGAAGGACAGGATACCTTGTGGAAAGTGTTAAATAAAGTAGGTACTG 

TGGAAAATTCATGGGGAGGTCAGTGTGCTGGCTTACACTGAACTGAAACTCATGAAAAACCCA 

GACTGGAGACTGGAGGGTTACACTTGTGATTTATTAGTCAGGCCCTTCAAAGATGATATGTGG 

AGGAATTAAATATAAAGGAATTGGAGGTTTTTGCTAAAGAAATTAATAGGACCAAACAATTTG 

GACATGTCATTCTGTAGACTAGAATTTCTTAAAAGGGTGTTACTGAGTTATAAGCTCACTAGG 

CTGTAAAAACAAAACAATGTAGAGTTTTATTTATTGAACAATGTAGTCACTTGAAGGTTTTGT 

GTATATCTTATGTGGATTACCAATTTAAAAATATATGTAGTTCTGTGTCAAAAAACTTCTTCA 

CTGAAGTTATACTGAACAAAATTTTACCTGTTTTTGGTCATTTATAAAGTACTTCAAGATGTT 

GCAGTATTTCACAGTTATTATTATTTAAAATTACTTCAACTTTGTGTTTTTAAATGTTTTGAC 

GAT T T C AAT ACAAGAT AAAAAGGAT AG T G AAT CAT T C T T T AC AT G C AAAC AT T T T CC AGTT AC 
TTAACTGATCAGTTTATTATTGATACATCACTCCATTAATGTAAAGTCATAGGTCATTATTGC 

ATATCAGTAATCTCTTGGACTTTGTTAAATATTTTACTGTGGTAATATAGAGAAGAATTAAAG 



CAAGAAAATCTGAAAA 
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FIGURE 36 

MASALWTVLPSRMSLRSLKWSLLLLSLLSFFVMWYLSLPHYNVIERVNWMYFYEYEPIYRQDF 
HFTLREHSNCSHQNPFLVILVTSHPSDVKARQAIRVTWGEKKSWWGYEVLTFFLLGQEAEKED 
KMLALSLEDEHLLYGDIIRQDFLDTYNNLTLKTIMAFRWVTEFCPNAKYVMKTDTDVFINTGN 
LVKYLLNLNHSEKFFTGYPLIDNYSYRGFYQKTHISYQEYPFKVFPPYCSGLGYIMSRDLVPR 
IYEMMGHVKPIKFEDVYVGICLNLLKVNIHIPEDTNLFFLYRIHLDVCQLRRVIAAHGFSSKE 

IITFWQVMLRNTTCHY 

Important features : 

Type II transmembrane domain: 

amino acids 20-39 

N-glycosylation sites . 

amino acids 72-76, 154-158, 198-202, 212-216, 326-330 

Glycosaminoglycan attachment site . 

amino acids 239-243 

Ly-6 / u-PAR domain proteins. 

amino acids 23-37 

N-myristoylation site. 

amino acids 271-277 
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FIGURE 37 



CGCTCGGGCACCAGCCGCGGCAAGG AT6 GAGCTGGGTTGCTGGACGCAGTTG6GGCTCACTTTTCTTCAGCTCCT 

TCTCATCTCGTCCTTGCCAAGAGAGTACACAGTCATTAATGAAGCCTGCCCTGGAGCAGAGTGGAATATCATGTG 

TCGGGAGTGCTGTGAATATGATCAGATTGAGTGCGTCTGCCCCGGAAAGAGGGAAGTCGTGGGTTATACCATCCC 

TTGCTGCAGGAATGAGGAGAATGAGTGTGACTCCTGCCTGATCCACCCAGGTTGTACCATCTTTGAAAACTGCAA 

GAGCTGCCGAAATGGCTCATGGGGGGGTACCTTGGATGACTTCTATGTGAAGGGGTTCTACTGTGCAGAGTGCCG 

AGCAGGCTGGTACGGAGGAGACTGCATGCGATGTGGCCAGGTTCTGCGAGCCCCAAAGGGTCAGATTTTGTTGGA 

AAGCTATCCCCTAAATGCTCACTGTGAATGGACCATTCATGCTAAACCTGGGTTTGTCATCCAACTAAGATTTGT 

CATGTTGAGTCTGGAGTTTGACTACATGTGCCAGTATGACTATGTTGAGGTTCGTGATGGAGACAACCGCGATGG 

CCAGATCATCAAGCGTGTCTGTGGCAACGAGCGGCCAGCTCCTATCCAGAGCATAGGATCCTCACTCCACGTCCT 

CTTCCACTCCGATGGCTCCAAGAATTTTGACGGTTTCCATGCCATTTATGAGGAGATCACAGCATGCTCCTCATC 

CCCTTGTTTCCATGACGGCACGTGCGTCCTTGACAAGGCTGGATCTTACAAGTGTGCCTGCTTGGCAGGCTATAC 

TGGGCAGCGCTGTGAAAATCTCCTTGAAGAAAGAAACTGCTCAGACCCTGGGGGCCCAGTCAATGGGTACCAGAA 

AATAACAGGGGGCCCTGGGCTTATCAACGGACGCCATGCTAAAATTGGCACCGTGGTGTCTTTCTTTTGTAACAA 

CTCCTATGTTCTTAGTGGCAATGAGAAAAGAACTTGCCAGCAGAATGGAGAGTGGTCAGGGAAACAGCCCATCTG 

CAT AAAAGC CT G C C G AGAAC C AAAG AT TT C AG AC C T G G T G AG AAGG AGAGT T C T T C C GAT G C AG GTT C AGT C AAG 

GGAGACACCATTACACCAGCTATACTCAGCGGCCTTCAGCAAGCAGAAACTGCAGAGTGCCCCTACCAAGAAGCC 

AGCCCTTCCCTTTGGAGATCTGCCCATGGGATACCAACATCTGCATACCCAGCTCCAGTATGAGTGCATCTCACC 

CTTCTACCGCCGCCTGGGCAGCAGCAGGAGGACATGTCTGAGGACTGGGAAGTGGAGTGGGCGGGCACCATCCTG 

CATCCCTATCTGCGGGAAAATTGAGAACATCACTGCTCCAAAGACCCAAGGGTTGCGCTGGCCGTGGCAGGCAGC 

CATCTACAGGAGGACCAGCGGGGTGCATGACGGCAGCCTACACAAGGGAGCGTGGTTCCTAGTCTGCAGCGGTGC 

CCTGGTGAATGAGCGCACTGTGGTGGTGGCTGCCCACTGTGTTACTGACCTGGGGAAGGTCACCATGATCAAGAC 

AGCAGACCTGAAAGTTGTTTTGGGGAAATTCTACCGGGATGATGACCGGGATGAGAAGACCATCCAGAGCCTACA 

GATTTCTGCTATCATTCTGCATCCCAACTATGACCCCATCCTGCTTGATGCTGACATCGCCATCCTGAAGCTCCT 

AGACAAGGCCCGTATCAGCACCCGAGTCCAGCCCATCTGCCTCGCTGCCAGTCGGGATCTCAGCACTTCCTTCCA 

GGAGTCCCACATCACTGTGGCTGGCTGGAATGTCCTGGCAGACGTGAGGAGCCCTGGCTTCAAGAACGACACACT 

GCGCTCTGGGGTGGTCAGTGTGGTGGACTCGCTGCTGTGTGAGGAGCAGCATGAGGACCATGGCATCCCAGTGAG 

TGTCACTGATAACATGTTCTGTGCCAGCTGGGAACCCACTGCCCCTTCTGATATCTGCACTGCAGAGACAGGAGG 

CATCGCGGCTGTGTCCTTCCCGGGACGAGCATCTCCTGAGCCACGCTGGCATCTGATGGGACTGGTCAGCTGGAG 

CTATGATAAAACATGCAGCCACAGGCTCTCCACTGCCTTCACCAAGGTGCTGCCTTTTAAAGACTGGATTGAAAG 

AAATATGAAA TGA ACCATGCTCATGCACTCCTTGAGAAGTGTTTCTGTATATCCGTCTGTACGTGTGTCATTGCG 

TGAAGCAGTGTGGGCCTGAAGTGTGATTTGGCCTGTGAACTTGGCTGTGCCAGGGCTTCTGACTTCAGGGACAAA 

ACTCAGTGAAGGGTGAGTAGACCTCCATTGCTGGTAGGCTGATGCCGCGTCCACTACTAGGACAGCCAATTGGAA 

GATGCCAGGGCTTGCAAGAAGTAAGTTTCTTCAAAGAAGACCATATACAAAACCTCTCCACTCCACTGACCTGGT 

GGTCTTCCCCAACTTTCAGTTATACGAATGCCATCAGCTTGACCAGGGAAGATCTGGGCTTCATGAGGCCCCTTT 

TGAGGCT CT CAAGTTCTAGAGAGCTGC CT GT GGGACAGCCCAGGGCAGCAGAGCT GGGATGTGGTGCATGCCTTT 

GTGTACATGGCCACAGTACAGTCTGGTCCTTTTCCTTCCCCATCTCTTGTACACATTTTAATAAAATAAGGGTTG 

GCTTCTGAACTACAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAJ^ 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 38 

MELGCWTQLGLTFLQLLLISSLPREYTVINEACPGAEWNIMCRECCEYDQIECVCPGKREVVG 
YTIPCCRNEENECDSCLIHPGCTIFENCKSCRNGSWGGTLDDFYVKGFYCAECRAGWYGGDCM 
RCGQVLRAPKGQILLESYPLNAHCEWTIHAKPGFVIQLRFVMLSLEFDYMCQYDYVEVRDGDN 
RDGQIIKRVCGNERPAPIQSIGSSLHVLFHSDGSKNFDGFHAIYEEITACSSSPCFHDGTCVL 
DKAGSYKCACLAGYTGQRCENLLEERNCSDPGGPVNGYQKITGGPGLINGRHAKIGTWSFFC 
NNSYVLSGNEKRTCQQNGEWSGKQPICIKACREPKISDLVRRRVLPMQVQSRETPLHQLYSAA 
FSKQKLQSAPTKKPALPFGDLPMGYQHLHTQLQYECISPFYRRLGSSRRTCLRTGKWSGRAPS 
CIPICGKIENITAPKTQGLRWPWQAAIYRRTSGVHDGSLHKGAWFLVCSGALVNERTVVVAAH 
CVTDLGKVTMIKTADLKVVLGKFYRDDDRDEKTIQSLQISAIILHPNYDPILLDADIAILKLL 
DKARISTRVQPICLAASRDLSTSFQESHITVAGWNVLADVRSPGFKNDTLRSGVVSWDSLLC 
EEQHEDHGIPVSVTDNMFCASWEPTAPSDICTAETGGIAAVSFPGRASPEPRWHLMGLVSWSY 
DKT C S H RL S T AFT KVL P FK DW I ERNMK 

Important features of the protein: 
Signal peptide: 

amino acids 1-23 

EGF-like domain cysteine pattern signature. 

amino acids 260-272 
N-glycosylation sites. 

amino acids 96-100, 279-283, 316-320, 451-455, 614-618 
N-myristoylation sites . 

amino acids 35-41, 97-103, 256-262, 284-290, 298-304, 308-314, 
474-480, 491-497, 638-644, 666-672 
Ami da t ion site . 

amino acids 56-60 

Serine proteases, trypsin family. 

amino acids 489-506 

CUB domain proteins profile. 

amino acids 150-167 
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FIGURE 39 

GGTTCCTACATCCTCTCATCTGAGAATCAGAGAGCATAATCTTCTTACGGGCCCGTGATTTATTAACGTGGCTTA 
ATCTGAAGGTTCTCAGTCAAATTCTTTGTGATCTACTGATTGTGGGGGCATGGCAAGGTTTGCTTAAAGGAGCTT 
GGCTGGTTTGGGCCCTTGTAGCTGACAGAAGGTGGCCAGGGAGAATGCAGCACACTGCTCGGAGAATGAAGGCGC 
TTCTGTTGCTGGTCTTGCCTTGGCTCAGTCCTGCTAACTACATTGACAATGTGGGCAACCTGCACTTCCTGTATT 
CAGAACTCTGTAAAGGTGCCTCCCACTACGGCCTGACCAAAGATAGGAAGAGGCGCTCACAAGATGGCTGTCCAG 
ACGGCTGTGCGAGCCTCACAGCCACGGCTCCCTCCCCAGAGGTTTCTGCAGCTGCCACCATCTCCTTAATGACAG 
ACGAGCCTGGCCTAGACAACCCTGCCTACGTGTCCTCGGCAGAGGACGGGCAGCCAGCAATCAGCCCAGTGGACT 
CTGGCCGGAGCAACCGAACTAGGGCACGGCCCTTTGAGAGATCCACTATTAGAAGCAGATCATTTAAAAAAATAA 
ATCGAGCTTTGAGTGTTCTTCGAAGGACAAAGAGCGGGAGTGCAGTTGCCAACCATGCCGACCAGGGCAGGGAAA 
ATTCTGAAAACACCACTGCCCCTGAAGTCTTTCCAAGGTTGTACCACCTGATTCCAGATGGTGAAATTACCAGCA 
TCAAGATCAATCGAGTAGATCCCAGTGAAAGCCTCTCTATTAGGCTGGTGGGAGGTAGCGAAACCCCACTGGTCC 
ATATCATTATCCAACACATTTATCGTGATGGGGTGATCGCCAGAGACGGCCGGCTACTGCCAGGAGACATCATTC 
TAAAGGTCAACGGGATGGACATCAGCAATGTCCCTCACAACTACGCTGTGCGTCTCCTGCGGCAGCCCTGCCAGG 
TGCTGTGGCTGACTGTGATGCGTGAACAGAAGTTCCGCAGCAGGAACAATGGACAGGCCCCGGATGCCTACAGAC 
CCCGAGATGACAGCTTTCATGTGATTCTCAACAAAAGTAGCCCCGAGGAGCAGCTTGGAATAAAACTGGTGCGCA 
AGGTGGATGAGCCTGGGGTTTTCATCTTCAATGTGCTGGATGGCGGTGTGGCATATCGACATGGTCAGCTTGAGG 
AGAATGACCGTGTGTTAGCCATCAATGGACATGATCTTCGATATGGCAGCCCAGAAAGTGCGGCTCATCTGATTC 
AGGCCAGTGAAAGACGTGTTCACCTCGTCGTGTCCCGCCAGGTTCGGCAGCGGAGCCCTGACATCTTTCAGGAAG 
CCGGCTGGAACAGCAATGGCAGCTGGTCCCCAGGGCCAGGGGAGAGGAGCAACACTCCCAAGCCCCTCCATCCTA 
CAATTACTTGTCATGAGAAGGTGGTAAATATCCAAAAAGACCCCGGTGAATCTCTCGGCATGACCGTCGCAGGGG 
G AGCAT CACAT AGAGAAT GGGAT TT GC CT AT CT AT GT CATC AGTGTT GAGC CC GGAGGAGTCATAAG CAGAGAT G 

GAAGAATAAAAACAGGTGACATTTTGTTGAATGTGGATGGGGTCGAACTGACAGAGGTCAGCCGGAGTGAGGCAG 
TGGCATTATTGAAAAGAACATCATCCT CGATAGTACTCAAAGCTT T GGAAGT CAAAGAGTATGAGCCC CAGGAAG 
ACTGCAGCAGCCCAGCAGCCCTGGACTCCAACCACAACATGGCCCCACCCAGTGACTGGTCCCCATCCTGGGTCA 
TGTGGCTGGAATTACCACGGTGCTTGTATAACTGTAAAGATATTGTATTACGAAGAAACACAGCTGGAAGTCTGG 
GCTTCTGCATTGTAGGAGGTTATGAAGAATACAATGGAAACAAACCTTTTTTCATCAAATCCATTGTTGAAGGAA 
CACCAGCATACAATGATGGAAGAATTAGATGTGGTGATATTCTTCTTGCTGTCAATGGTAGAAGTACATCAGGAA 
TGATACATGCTTGCTTGGCAAGACTGCTGAAAGAACTTAAAGGAAGAATTACTCTAACTATTGTTTCTTGGCCTG 
GCACT TT TT TATAGAAT CAAT GAT GGGT C AGAGGAAAAC AGAAAAAT CACAAAT AGGCT AAGAAGT T GAAACACT 
ATATTTATCTTGTCAGTTTTTATATTTAAAGAAAGAATACATTGTAAAAATGTCAGGAAAAGTATGATCATCTAA 
TGAAAGCCAGTTACACCTCAGAAAATATGATTCCAAAAAAATTAAAACTACTAGTTTTTTTTCAGTGTGGAGGAT 
TTCTCATTACTCTACAACATTGTTTATATTTTTTCTATTCAATAAAAAGCCCTAAAACAACTAAAATGATTGATT 
TGTATACCCCACTGAATTCAAGCTGATTTAAATTTAAAATTTGGTATATGCTGAAGTCTGCCAAGGGTACATTAT 
GGCCATTTTTAATTTACAGCTAAAATATTTTTTAAAATGCATTGCTGAGAAACGTTGCTTTCATCAAACAAGAAT 
AAAT AT T T T T C AG AAGT T AAA 
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FIGURE 40 

MKALLLLVLPWLSPANYIDNVGNLHFLYSELCKGASHYGLTKDRKRRSQDGCPDGCASLTATA 
PSPEVSAAATISLMT DEPGLDNPAYVSSAEDGQPAISPVDSGRSNRTRARPFERSTIRSRSFK 
KINRALSVLRRTKSGSAVANHADQGRENSENTTAPEVFPRLYHLIPDGEITSIKINRVDPSES 
LSIRLVGGSETPLVHIIIQHIYRDGVIARDGRLLPGDIILKVNGMDISNVPHNYAVRLLRQPC 
QVLWLTVMREQKFRSRNNGQAPDAYRPRDDSFHVILNKSSPEEQLGIKLVRKVDEPGVFIFNV 
LDGGVAYRHGQLEENDRVLAINGHDLRYGSPESAAHLIQASERRVHLVVSRQVRQRSPDIFQE 
AGWNSNGSWSPGPGERSNTPKPLHPTITCHEKVVNIQKDPGESLGMTVAGGASHREWDLPIYV 
ISVEPGGVISRDGRIKTGDILLNVDGVELTEVSRSEAVALLKRTSSSIVLKALEVKEYEPQED 
CSSPAALDSNHNMAPPSDWSPSWVMWLELPRCLYNCKDIVLRRNTAGSLGFCIVGGYEEYNGN 
KPFFIKSIVEGTPAYNDGRIRCGDILLAVNGRSTSGMIHACLARLLKELKGRITLT IVSWPGTFL 

Important features : 
Signal peptide: 

amino acids 1-15 

N-glycosylation sites . 

amino acids 108-112, 157-161, 289-293, 384-388 

Tyrosine kinase phosphorylation sites. 

amino acids 433-441, 492-500 



N-myristoylation sites . 

amino acids 51-57, 141-147, 233-239, 344-350, 423-429, 447-453, 
467-473, 603-609 
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FTGURE 41 

ACCAGGCATTGTATCTTCAGTTGTCATCAAGTTCGCAATCAGATTGGAAAAGCTCAACTTGAA 

GCTTTCTTGCCTGCAGTGAAGCAGAGAGATAGATATTATTCACGTAATAAAAAACATGGGCTT 

CAACCTGACTTTCCACCTTTCCTACAAATTCCGATTACTGTTGCTGTTGACTTTGTGCCTGAC 

AGTGGTTGGGTGGGCCACCAGTAACTACTTCGTGGGTGCCATTCAAGAGATTCCTAAAGCAAA 

GGAGTTCATGGCTAATTTCCATAAGACCCTCATTTTGGGGAAGGGAAAAACTCTGACTAATGA 

AGCATCCACGAAGAAGGTAGAACTTGACAACTGTCCTTCTGTGTCTCCTTACCTCAGAGGCCA 

GAGCAAGCTCATTTTCAAACCAGATCTCACTTTGGAAGAGGTACAGGCAGAAAATCCCAAAGT 

GTCCAGAGGCCGGTATCGCCCTCAGGAATGTAAAGCTTTACAGAGGGTCGCCATCCTCGTTCC 

CCACCGGAACAGAGAGAAACACCTGATGTACCTGCTGGAACATCTGCATCCCTTCCTGCAGAG 

GCAGCAGCTGGATTATGGCATCTACGTCATCCACCAGGCTGAAGGTAAAAAGTTTAATCGAGC 

CAAACTCTTGAATGTGGGCTATCTAGAAGCCCTCAAGGAAGAAAATTGGGACTGCTTTATATT 

CCACGATGTGGACCTGGTACCCGAGAATGACTTTAACCTTTACAAGTGTGAGGAGCATCCCAA 

GCATCTGGTGGTTGGCAGGAACAGCACTGGGTACAGGTTACGTTACAGTGGATATTTTGGGGG 

TGTTACTGCCCTAAGCAGAGAGCAGTTTTTCAAGGTGAATGGATTCTCTAACAACTACTGGGG 

ATGGGGAGGCGAAGACGATGACCTCAGACTCAGGGTTGAGCTCCAAAGAATGAAAATTTCCCG 

GCCCCTGCCTGAAGTGGGTAAATATACAATGGTCTTCCACACTAGAGACAAAGGCAATGAGGT 

GAACGCAGAACGGATGAAGCTCTTACACCAAGTGTCACGAGTCTGGAGAACAGATGGGTTGAG 

TAGTTGTTCTTATAAATTAGTATCTGTGGAACACAATCCTTTATATATCAACATCACAGTGGA 

TTTCTGGTTTGGTGCATGACCCTGGATCTTTTGGTGATGTTTGGAAGAACTGATTCTTTGTTT 

GCAATAATTTTGGCCTAGAGACTTCAAATAGTAGCACACATTAAGAACCTGTTACAGCTCATT 

GTTGAGCTGAATTTTTCCTTTTTGTATTTTCTTAGCAGAGCTCCTGGTGATGTAGAGTATAAA 

ACAGTTGTAACAAGACAGCTTTCTTAGTCATTTTGATCATGAGGGTTAAATATTGTAATATGG 

ATACTTGAAGGACTTTATATAAAAGGATGACTCAAAGGATAAAATGAACGCTATTTGAGGACT 

CTGGTTGAAGGAGATTTATTTAAATTTGAAGTAATATATTATGGGATAAAAGGCCACAGGAAA 

TAAGACTGCTGAATGTCTGAGAGAACCAGAGTTGTTCTCGTCCAAGGTAGAAAGGTACGAAGA 

TACAATACTGTTATTCATTTATCCTGTACAATCATCTGTGAAGTGGTGGTGTCAGGTGAGAAG 

GCGTCCACAAAAGAGGGGAGAAAAGGCGACGAATCAGGACACAGTGAACTTGGGAATGAAGAG 

GTAGCAGGAGGGTGGAGTGTCGGCTGCAAAGGCAGCAGTAGCTGAGCTGGTTGCAGGTGCTGA 

TAGCCTTCAGGGGAGGACCTGCCCAGGTATGCCTTCCAGTGATGCCCACCAGAGAATACATTC 

TCTATTAGTTTTTAAAGAGTTTTTGTAAAATGATTTTGTACAAGTAGGATATGAATTAGCAGT 

TTACAAGTTTACATATTAACTAATAATAAATATGTCTATCAAATACCTCTGTAGTAAAATGTG 

AAAAAGCAAAA 
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FIGURE 42 

MGFNLTFHLSYKFRLLLLLTLCLTVVGWATSNYFVGAIQEIPKAKEFMANFHKTLILGKGKTL 
TNEASTKKVELDNCPSVSPYLRGQSKLIFKPDLTLEEVQAENPKVSRGRYRPQECKALQRVAI 
LVPHRNREKHLMYLLEHLHPFLQRQQLDYGIYVIHQAEGKKFNRAKLLNVGYLEALKEENWDC 
FIFHDVDLVPENDFNLYKCEEHPKHLVVGRNSTGYRLRYSGYFGGVTALSREQFFKVNGFSNN 
YWGWGGEDDDLRLRVELQRMKISRPLPEVGKYTMVFHTRDKGNEVNAERMKLLHQVSRVWRTD 

GLSSCSYKLVSVEHNPLYINITVDFWFGA 

Important features: 
Signal peptide: 

amino acids 1-27 

N-glycosylation sites . 

amino acids 4-8, 220-224, 335-339 

Xylose isomerase proteins . 

amino acids 191-202 
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FIGURE 43 

GCTCAAGACCCAGCAGTGGGACAGCCAGACAGACGGCACGATGGCACTGAGCTCCCAGATCTG 
GGCCGCTTGCCTCCTGCTCCTCCTCCTCCTCGCCAGCCTGACCAGTGGCTCTGTTTTCCCACA 
ACAGACGGGACAACTTGCAGAGCTGCAACCCCAGGACAGAGCTGGAGCCAGGGCCAGCTGGAT 
GCCCATGTTCCAGAGGCGAAGGAGGCGAGACACCCACTTCCCCATCTGCATTTTCTGCTGCGG 
CTGCTGTCATCGATCAAAGTGTGGGATGTGCTGCAAGACGTAGAACCTACCTGCCCTGCCCCC 
GTCCCCTCCCTTCCTTATTTATTCCTGCTGCCCCAGAACATAGGTCTTGGAATAAAATGGCTG 
GTTCTTTTGTTTTCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 44 

MALSSQIWAACLLLLLLLASLTSGSVFPQQTGQLAELQPQDRAGARASWMPMFQRRRRRDTHF 
PICI FCCGCCHRSKCGMCCKT 

Important features : 
Signal peptide: 

amino acids 1-24 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 58-59 

N-myristoylation site - 

amino acids 44-50 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 1-12 
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FIGURE 45 

GTGGCTTCATTTCAGTGGCTGACTTCCAGAGAGCAATATGGCTGGTTCCCCAACATGCCTCAC 
CCTCATCTATATCCTTTGGCAGCTCACAGGGTCAGCAGCCTCTGGACCCGTGAAAGAGCTGGT 
CGGTTCCGTTGGTGGGGCCGTGACTTTCCCCCTGAAGTCCAAAGTAAAGCAAGTTGACTCTAT 
TGTCTGGACCTTCAACACAACCCCTCTTGTCACCATACAGCCAGAAGGGGGCACTATCATAGT 
GACCCAAAATCGTAATAGGGAGAGAGTAGACTTCCCAGATGGAGGCTACTCCCTGAAGCTCAG 
CAAACTGAAGAAGAATGACTCAGGGATCTACTATGTGGGGATATACAGCTCATCACTCCAGCA 
GCCCTCCACCCAGGAGTACGTGCTGCATGTCTACGAGCACCTGTCAAAGCCTAAAGTCACCAT 
GGGTCTGCAGAGCAATAAGAATGGCACCTGTGTGACCAATCTGACATGCTGCATGGAACATGG 
GGAAGAGGATGTGATTTATACCTGGAAGGCCCTGGGGCAAGCAGCCAATGAGTCCCATAATGG 
GTCCATCCTCCCCATCTCCTGGAGATGGGGAGAAAGTGATATGACCTTCATCTGCGTTGCCAG 
GAACCCTGTCAGCAGAAACTTCTCAAGCCCCATCCTTGCCAGGAAGCTCTGTGAAGGTGCTGC 
TGATGACCCAGATTCCTCCATGGTCCTCCTGTGTCTCCTGTTGGTGCCCCTCCTGCTCAGTCT 
CTTTGTACTGGGGCTATTTCTTTGGTTTCTGAAGAGAGAGAGACAAGAAGAGTACATTGAAGA 
GAAGAAGAGAGTGGACATTTGTCGGGAAACTCCTAACATATGCCCCCATTCTGGAGAGAACAC 

AG AGT ACGAC AC AAT CC CT CAC ACT AAT AGAACAAT C CT AAAGG AAGAT C CAGC AAAT AC GGT 
TTACTCCACTGTGGAAATACCGAAAAAGATGGAAAATCCCCACTCACTGCTCACGATGCCAGA 
CACACCAAGGCTATTTGCCTATGAGAATGTTATCTAGACAGCAGTGCACTCCCCTAAGTCTCT 

GCTCA 
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FIGURE 46 

MAGSPTCLTLIYILWQLTGSAASGPVKELVGSVGGAVTFPLKSKVKQVDSIVWTFNTTPLVTI 
QPEGGTIIVTQNRNRERVDFPDGGYSLKLSKLKKNDSGIYYVGIYSSSLQQPSTQEYVLHVYE 
HLSKPKVTMGLQSNKNGTCVTNLTCCMEHGEEDVI YTWICALGQAANESHNGS ILPI SWRWGES 
DMTFICVARNPVSRNFSSPILARKLCEGAADDPDSSMVLLCLLLVPLLLSLFVLGLFLWFLKR 
ERQEEYIEEKKRVDICRETPNICPHSGENTEYDTIPHTNRTILKEDPANTVYSTVEIPKKMEN 

PHSLLTMPDTPRLFAYENVI 

Important features: 
Signal peptide: 

amino a.cids 1-22 

Transmembrane domain : 

amino acids 224-250 

Leucine zipper pattern. 

amino acids 229-251 

N-glycosylation sites . 

amino acids 98-102, 142-146, 148-152, 172-176, 176-180, 204-208, 
291-295 



47/168 



FIGURE 47 

GGCTCGAGCGTTTCTGAGCCAGGGGTGACCATGACCTGCTGCGAAGGATGGACATCCTGCAAT 
GGATTCAGCCTGCTGGTTCTACTGCTGTTAGGAGTAGTTCTCAATGCGATACCTCTAATTGTC 
AGCTTAGTTGAGGAAGACCAATTTTCTCAAAACCCCATCTCTTGCTTTGAGTGGTGGTTCCCA 
GGAATTATAGGAGCAGGTCTGATGGCCATTCCAGCAACAACAATGTCCTTGACAGCAAGAAAA 
AGAGCGTGCTGCAACAACAGAACTGGAATGTTTCTTTCATCATTTTTCAGTGTGATCACAGTC 
ATTGGTGCTCTGTATTGCATGCTGATATCCATCCAGGCTCTCTTAAAAGGTCCTCTCATGTGT 
AATTCTCCAAGCAACAGTAATGCCAATTGTGAATTTTCATTGAAAAACATCAGTGACATTCAT 
CCAGAATCCTTCAACTTGCAGTGGTTTTTCAATGACTCTTGTGCACCTCCTACTGGTTTCAAT 
AAACCCACCAGTAACGACACCATGGCGAGTGGCTGGAGAGCATCTAGTTTCCACTTCGATTCT 
GAAGAAAACAAACATAGGCTTATCCACTTCTCAGTATTTTTAGGTCTATTGCTTGTTGGAATT 
CTGGAGGTCCTGTTTGGGCTCAGTCAGATAGTCATCGGTTTCCTTGGCTGTCTGTGTGGAGTC 
TCTAAGCGAAGAAGTCAAATTGTG3TAGTTTAATGGGAATAAAATGTAAGTATCAGTAGTTTGA 

AAAAAAAAAA 
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FIGURE 48 

MTCCEGWTSCNGFSLLVLLLLGVVLNAIPLIVSLVEEDQFSQNPISCFEWWFPGIIGAGLMAI 
PATTMSLTARKRACCNNRTGMFLSSFFSVITVIGALYCMLISIQALLKGPLMCNSPSNSNANC 
EFSLKNISDIHPESFNLQWFFNDSCAPPTGFNKPTSNDTMASGWRASSFHFDSEENKHRLIHF 
SVFLGLLLVGILEVLFGLSQIVIGFLGCLCGVSKRRSQIV 

Important features: 
Transmembrane domains : 

amino acids 10-31 (type II), 50-72, 87-110, 191-213 
N-glycosylation sites . 

amino acids 80-84, 132-136, 148-152, 163-167 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 223-227 

N-myristoylation sites . 

amino acids 22-28, 54-60, 83-89, 97-103, 216-222 

Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 207-218 



TNFR/NGFR family cysteine-rich region protein. 

amino acids 4-12 
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FIGURE 49 

ATCCGTTCTCTGCGCTGCCAGCTCAGGTGAGCCCTCGCCAAGGTGACCTCGCAGGACACTGGT 
GAAGGAGCAGTGAGGAACCTGCAGAGTCACACAGTTGCTGACCAATTGAGCTGTGAGCCTGGA 
GCAGATCCGTGGGCTGCAGACCCCCGCCCCAGTGCCTCTCCCCCTGCAGCCCTGCCCCTCGAA 
CTGTGACATGGAGAGAGTGACCCTGGCCCTTCTCCTACTGGCAGGCCTGACTGCCTTGGAAGC 
CAATGACCCATTTGCCAATAAAGACGATCCCTTCTACTATGACTGGAAAAACCTGCAGCTGAG 
CGGACTGATCTGCGGAGGGCTCCTGGCCATTGCTGGGATCGCGGCAGTTCTGAGTGGCAAATG 
CAAATACAAGAGCAGCCAGAAGCAGCACAGTCCTGTACCTGAGAAGGCCATCCCACTCATCAC 
TCCAGGCTCTGCCACTACTTGCTGAGCACAGGACTGGCCTCCAGGGATGGCCTGAAGCCTAAC 
ACTGGCCCCCAGCACCTCCTCCCCTGGGAGGCCTTATCCTCAAGGAAGGACTTCTCTCCAAGG 
GCAGGCTGTTAGGCCCCTTTCTGATCAGGAGGCTTCTTTATGAATTAAACTCGCCCCACCACC 

CCCTCA 
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FIGURE 50 

MERVTLALLLLAGLTALEANDPFANKDDPFYYDWKNLQLSGLICGGLLAIAGIAAVLSGKCKY 
KSSQKQHSPVPEKAIPLITPGSATTC 

Important features: 
Signal peptide: 

amino acids 1-16 

Transmembrane domain: 

amino acids 36-59 

N-myristoylation sites . 

amino acids 41-47, 45-51, 84-90 



Extracellular proteins SCP/Tpx-l/Ag5/PR-l/Sc7 . 

amino acids 54-67 
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FIGURE 51 

GTGGACTCTGAGAAGCCCAGGCAGTTGAGGACAGGAGAGAGAAGGCTGCAGACCCAGAGGGAG 

GGAGGACAGGGAGTCGGAAGGAGGAGGACAGAGGAGGGCACAGAGACGCAGAGCAAGGGCGGC 

AAGGAGGAGACCCTGGTGGGAGGAAGACACTCTGGAGAGAGAGGGGGCTGGGCAGAGATGAAG 

TTCCAGGGGCCCCTGGCCTGCCTCCTGCTGGCCCTCTGCCTGGGCAGTGGGGAGGCTGGCCCC 

CTGCAGAGCGGAGAGGAAAGCACTGGGACAAATATTGGGGAGGCCCTTGGACATGGCCTGGGA 

GACGCCCTGAGCGAAGGGGTGGGAAAGGCCATTGGCAAAGAGGCCGGAGGGGCAGCTGGCTCT 

AAAGTCAGTGAGGCCCTTGGCCAAGGGACCAGAGAAGCAGTTGGCACTGGAGTCAGGCAGGTT 

CCAGGCTTTGGCGCAGCAGATGCTTTGGGCAACAGGGTCGGGGAAGCAGCCCATGCTCTGGGA 

AACACTGGGCACGAGATTGGCAGACAGGCAGAAGATGTCATTCGACACGGAGCAGATGCTGTC 

CGCGGCTCCTGGCAGGGGGTGCCTGGCCACAGTGGTGCTTGGGAAACTTCTGGAGGCCATGGC 

ATCTTTGGCTCTCAAGGTGGCCTTGGAGGCCAGGGCCAGGGCAATCCTGGAGGTCTGGGGACT 

CCGTGGGTCCACGGATACCCCGGAAACTCAGCAGGCAGCTTTGGAATGAATCCTCAGGGAGCT 

CCCTGGGGTCAAGGAGGCAATGGAGGGCCACCAAACTTTGGGACCAACACTCAGGGAGCTGTG 

GCCCAGCCTGGCTATGGTTCAGTGAGAGCCAGCAACCAGAATGAAGGGTGCACGAATCCCCCA 

CCATCTGGCTCAGGTGGAGGCTCCAGCAACTCTGGGGGAGGCAGCGGCTCACAGTCGGGCAGC 

AGTGGCAGTGGCAGCAATGGTGACAACAACAATGGCAGCAGCAGTGGTGGCAGCAGCAGTGGC 

AGCAGCAGTGGCAGCAGCAGTGGCGGCAGCAGTGGCGGCAGCAGTGGTGGCAGCAGTGGCAAC 

AGTGGTGGCAGCAGAGGTGACAGCGGCAGTGAGTCCTCCTGGGGATCCAGCACCGGCTCCTCC 

TCCGGCAACCACGGTGGGAGCGGCGGAGGAAATGGACATAAACCCGGGTGTGAAAAGCCAGGG 

AATGAAGCCCGCGGGAGCGGGGAATCTGGGATTCAGGGCTTCAGAGGACAGGGAGTTTCCAGC 

AACATGAGGGAAATAAGCAAAGAGGGCAATCGCCTCCTTGGAGGCTCTGGAGACAATTATCGG 

GGGCAAGGGTCGAGCTGGGGCAGTGGAGGAGGTGACGCTGTTGGTGGAGTCAATACTGTGAAC 

TCTGAGACGTCTCCTGGGATGTTTAACTTTGACACTTTCTGGAAGAATTTTAAATCCAAGCTG 

GGTTTCATCAACTGGGATGCCATAAACAAGGACCAGAGAAGCTCTCGCATCCCGTGACCTCCA 

GACAAGGAGCCACCAGATTGGATGGGAGCCCCCACACTCCCTCCTTAAAACACCACCCTCTCA 

TCACTAATCTCAGCCCTTGCCCTTGAAATAAACCTTAGCTGCCCCACAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 52 

MKFQGPLACLLLALCLGSGEAGPLQSGEESTGTNIGEALGHGLGDALSEGVGKAIGKEAGGAA 
GSKVSEALGQGTREAVGTGVRQVPGFGAADALGNRVGEAAHALGNTGHEIGRQAEDVIRHGAD 
AVRGSWQGVPGHSGAWETSGGHGIFGSQGGLGGQGQGNPGGLGTPWVHGYPGNSAGSFGMNPQ 
GAPWGQGGNGGPPNFGTNTQGAVAQPGYGSVRASNQNEGCTNPPPSGSGGGSSNSGGGSGSQS 
GSSGSGSNGDNNNGSSSGGSSSGSSSGSSSGGSSGGSSGGSSGNSGGSRGDSGSESSWGSSTG 
SSSGNHGGSGGGNGHKPGCEKPGNEARGSGESGIQGFRGQGVSSNMREISKEGNRLLGGSGDN 
YRGQGSSWGSGGGDAVGGVNTVNSETSPGMFNFDTFWKNFKSKLGFINWDAINKDQRSSRIP 

Signal peptide: 

amino acids 1-21 



N-glycosylation site . 

amino acids 265-269 



Glycosaminoglycan attachment site . 

amino acids 235-239, 237-241, 244-248, 255-259, 324-328, 388-392 
Casein kinase II phosphorylation site. 

amino acids 26-30, 109-113, 259-263, 300-304, 304-308 



N-myristoylation site . 

amino acids 17-23, 32-38, 42-48, 50-56, 60-66, 61-67, 64-70, 
74-! 

1J 
2 
2. 
2' 
2 

354-360, 



323-329, 325-331, 343-349, 354-36C 
383-389, 387-393, 389-395, 395-401 



Cell attachment sequence. 

amino acids 301-304 
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FIGURE 53 

GGAGAAGAGGTTGTGTGGGACAAGCTGCTCCCGACAGAAGGATGTCGCTGCTGAGCCTGCCCT 
GGCTGGGCCTCAGACCGGTGGCAATGTCCCCATGGCTACTCCTGCTGCTGGTTGTGGGCTCCT 
GGCTACTCGCCCGCATCCTGGCTTGGACCTATGCCTTCTATAACAACTGCCGCCGGCTCCAGT 
GTTTCCCACAGCCCCCAAAACGGAACTGGTTTTGGGGTCACCTGGGCCTGATCACTCCTACAG 
AGGAGGGCTTGAAGGACTCGACCCAGATGTCGGCCACCTATTCCCAGGGCTTTACGGTATGGC 
TGGGTCCCATCATCCCCTTCATCGTTTTATGCCACCCTGACACCATCCGGTCTATCACCAATG 
CCTCAGCTGCCATTGCACCCAAGGATAATCTCTTCATCAGGTTCCTGAAGCCCTGGCTGGGAG 
AAGGGATACTGCTGAGTGGCGGTGACAAGTGGAGCCGCCACCGTCGGATGCTGACGCCCGCCT 
TCCATTTCAACATCCTGAAGTCCTATATAACGATCTTCAACAAGAGTGCAAACATCATGCTTG 
ACAAGTGGCAGCACCTGGCCTCAGAGGGCAGCAGTCGTCTGGACATGTTTGAGCACATCAGCC 
TCATGACCTTGGACAGTCTACAGAAATGCATCTTCAGCTTTGACAGCCATTGTCAGGAGAGGC 
CCAGTGAATATATTGCCACCATCTTGGAGCTCAGTGCCCTTGTAGAGAAAAGAAGCCAGCATA 
TCCTCCAGCACATGGACTTTCTGTATTACCTCTCCCATGACGGGCGGCGCTTCCACAGGGCCT 
GCCGCCTGGTGCATGACTTCACAGACGCTGTCATCCGGGAGCGGCGTCGCACCCTCCCCACTC 
AGGGTATTGATGATTTTTTCAAAGACAAAGCCAAGTCCAAGACTTTGGATTTCATTGATGTGC 
TTCTGCTGAGCAAGGATGAAGATGGGAAGGCATTGTCAGATGAGGATATAAGAGCAGAGGCTG 
ACACCTTCATGTTTGGAGGCCATGACACCACGGCCAGTGGCCTCTCCTGGGTCCTGTACAACC 
TTGCGAGGCACCCAGAATACCAGGAGCGCTGCCGACAGGAGGTGCAAGAGCTTCTGAAGGACC 
GCGATCCTAAAGAGATTGAATGGGACGACCTGGCCCAGCTGCCCTTCCTGACCATGTGCGTGA 
AGGAGAGCCTGAGGTTACATCCCCCAGCTCCCTTCATCTCCCGATGCTGCACCCAGGACATTG 
T T C T C C C AG AT G G C C G AGT CAT C C C C AAAG G C AT T AC C T G C C T CAT C GAT AT T AT AGGG GT C C 
ATCACAACCCAACTGTGTGGCCGGATCCTGAGGTCTACGACCCCTTCCGCTTTGACCCAGAGA 
ACAGCAAGGGGAGGTCACCTCTGGCTTTTATTCCTTTCTCCGCAGGGCCCAGGAACTGCATCG 
GGCAGGCGTTCGCCATGGCGGAGATGAAAGTGGTCCTGGCGTTGATGCTGCTGCACTTCCGGT 
TCCTGCCAGACCACACTGAGCCCCGCAGGAAGCTGGAATTGATCATGCGCGCCGAGGGCGGGC 
TTTGGCTGCGGGTGGAGCCCCTGAATGTAGGCTTGCAGTjGACTTTCTGACCCATCCACCTGTT 
TTTTTGCAGATTGTCATGAATAAAACGGTGCTGTCAAA 
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FIGURE 54 

MSLLSLPWLGLRPVAMSPWLLLLLVVGSWLLARILAWTYAFYNNCRRLQCFPQPPKRNWFWGH 
LGLITPTEEGLKDSTQMSATYSQGFTVWLGPIIPFIVLCHPDTIRSITNASAAIAPKDNLFIR 
FLKPWLGEGILLSGGDKWSRHRRMLTPAFHFNILKSYITIFNKSANIMLDKWQHLASEGSSRL 
DMFEHISLMTLDSLQKCIFSFDSHCQERPSEYIATILELSALVEKRSQHILQHMDFLYYLSHD 
GRRFHRACRLVHDFTDAVIRERRRTLPTQGIDDFFKDKAKSKTLDFIDVLLLSKDEDGKALSD 
EDIRAEADTFMFGGHDTTASGLSWVLYNLARHPEYQERCRQEVQELLKDRDPKEIEWDDLAQL 
PFLTMCVKESLRLHPPAPFISRCCTQDIVLPDGRVIPKGITCLIDIIGVHHNPTVWPDPEVYD 
PFRFDPENSKGRSPLAFIPFSAGPRNCIGQAFAMAEMKVVLALMLLHFRFLPDHTEPRRKLEL 
IMRAEGGLWLRVEPLNVGLQ 

Important features: 
Transmembrane domains: 

amino acids 13-32 (type II), 77-102 

Cytochrome P450 cysteine heme- iron ligand signature. 

amino acids 461-471 

N-glycosylation sites. 

amino acids 112-116, 168-172 
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FIGURE 55 

ATCGCATCAATTGGGAGTACCATCTTCCTC ATG GGACCAGTGAAACAGCTGAAGCGAATGTTT 

GAGCCTACTCGTTTGATTGCAACTATCATGGTGCTGTTGTGTTTTGCACTTACCCTGTGTTCT 

GCCTTTTGGTGGCATAACAAGGGACTTGCACTTATCTTCTGCATTTTGCAGTCTTTGGCATTG 

ACGTGGTACAGCCTTTCCTTCATACCATTTGCAAGGGATGCTGTGAAGAAGTGTTTTGCCGTG 

TGTCTTGCATAATTCATGGCCAGTTTTATGAAGCTTTGGAAGGCACTATGGACAGAAGCTGGT 

GGACAGTTTTGTAACTATCTTCGAAACCTCTGTCTTACAGACATGTGCCTTTTATCTTGCAGC 

AATGTGTTGCTTGTGATTCGAACATTTGAGGGTTACTTTTGGAAGCAACAATACATTCTCGAA 

CCTGAATGTCAGTAGCACAGGATGAGAAGTGGGTTCTGTATCTTGTGGAGTGGAATCTTCCTC 

ATGTACCTGTTTCCTCTCTGGATGTTGTCCCACTGAATTCCCATGAATACAAACCTATTCAGC 

AACAGCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAT^ 

AAAAAAAAAAAAAA 
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FIGURE 56 

MGPVKQLKRMFEPTRLIATIMVLLCFALTLCSAFWWHNKGLALIFCILQSLALTWYSLSFIPF 
ARDAVKKCFAVCLA 

Important features: 
Signal peptide: 

amino acids 1-33 

Type II fibronectin collagen-binding domain protein. 

amino acids 30-72 
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FIGURE 57 



CGGCTCGAGCTCGAGCCGAATCGGCTCGAGGGGCAGTGGAGCACCCAGCAGGCCGCCAACATGCTCTGTCTGTGC 

CTGTACGTGCCGGTCATCGGGGAAGCCCAGACCGAGTTCCAGTACTTTGAGTCGAAGGGGCTCCCTGCCGAGCTG 

AAGTCCATTTTCAAGCTCAGTGTCTTCATCCCCTCCCAGGAATTCTCCACCTACCGCCAGTGGAAGCAGAAAATT 

GTACAAGCTGGAGATAAGGACCTTGATGGGCAGCTAGACTTTGAAGAATTTGTCCATTATCTCCAAGATCATGAG 

AAGAAGCTGAGGCTGGTGTTTAAGATTTTGGACAAAAAGAATGATGGACGCATTGACGCGCAGGAGATCATGCAG 

TCCCTGCGGGACTTGGGAGTCAAGATATCTGAACAGCAGGCAGAAAAAATTCTCAAGAGCATGGATAAAAACGGC 

ACGATGACCATCGACTGGAACGAGTGGAGAGACTACCACCTCCTCCACCCCGTGGAAAACATCCCCGAGATCATC 

CTCTACTGGAAGCATTCCACGATCTTTGATGTGGGTGAGAATCTAACGGTCCCGGATGAGTTCACAGTGGAGGAG 

AGGCAGACGGGGATGTGGTGGAGACACCTGGTGGCAGGAGGTGGGGCAGGGGCCGTATCCAGAACCTGCACGGCC 

CCCCTGGACAGGCTCAAGGTGCTCATGCAGGTCCATGCCTCCCGCAGCAACAACATGGGCATCGTTGGTGGCTTC 

ACTCAGATGATTCGAGAAGGAGGGGCCAGGTCACTCTGGCGGGGCAATGGCATCAACGTCCTCAAAATTGCCCCC 

GAATCAGCCATCAAATTCATGGCCTATGAGCAGATCAAGCGCCTTGTTGGTAGTGACCAGGAGACTCTGAGGATT 

CACGAGAGGCTTGTGGCAGGGTCCTTGGCAGGGGCCATCGCCCAGAGCAGCATCTACCCAATGGAGGTCCTGAAG 

ACCCGGATGGCGCTGCGGAAGACAGGCCAGTACTCAGGAATGCTGGACTGCGCCAGGAGGATCCTGGCCAGAGAG 

GGGGTGGCCGCCTTCTACAAAGGCTATGTCCCCAACATGCTGGGCATCATCCCCTATGCCGGCATCGACCTTGCA 

GTCTACGAGACGCTCAAGAATGCCTGGCTGCAGCACTATGCAGTGAACAGCGCGGACCCCGGCGTGTTTGTGCTC 

CTGGCCTGTGGCACCATGTCCAGTACCTGTGGCCAGCTGGCCAGCTACCCCCTGGCCCTAGTCAGGACCCGGATG 

CAGGCGCAAGCCT CTATTGAGGGCGCTCCGGAGGTGACCATGAGCAGCCTCTTCAAACATATCCTGCGGACCGAG 

GGGGCCTTCGGGCTGTACAGGGGGCTGGCCCCCAACTTCATGAAGGTCATCCCAGCTGTGAGCATCAGCTACGTG 

GTCTACGAGAACCTGAAGATCACCCTGGGCGTGCAGTCGCGGTGACGGGGGGAGGGCCGCCCGGCAGTGGACTCG 

CTGATCCTGGGCCGCAGCCTGGGGTGTGCAGCCATCTCATTCTGTGAATGTGCCAACACTAAGCTGTCTCGAGCC 

AAGCTGTGAAAACCCTAGACGCACCCGCAGGGAGGGTGGGGAGAGCTGGCAGGCCCAGGGCTTGTCCTGCTGACC 

CCAGCAGACCCTCCTGTTGGTTCCAGCGAAGACCACAGGCATTCCTTAGGGTCCAGGGTCAGCAGGCTCCGGGCT 

CACATGTGTAAGGACAGGACATTTTCTGCAGTGCCTGCCAATAGTGAGCTTGGAGCCTGGAGGCCGGCTTAGTTC 

TTCCATTTCACCCTTGCAGCCAGCTGTTGGCCACGGCCCCTGCCCTCTGGTCTGCCGTGCATCTCCCTGTGCCCT 

CTTGCTGCCTGCCTGTCTGCTGAGGTAAGGTGGGAGGAGGGCTACAGCCCACATCCCACCCCCTCGTCCAATCCC 

ATAATCCATGATGAAAGGTGAGGTCACGTGGCCTCCCAGGCCTGACTTCCCAACCTACAGCATTGACGCCAACTT 

GGCTGTGAAGGAAGAGGAAAGGATCTGGCCTTGTGGTCACTGGCATCTGAGCCCTGCTGATGGCTGGGGCTCTCG 

GGCATGCTTGGGAGTGCAGGGGGCTCGGGCTGCCTGGCCTGGCTGCACAGAAGGCAAGTGCTGGGGCTCATGGTG 

CTCTGAGCTGGCCTGGACCCTGTCAGGATGGGCCCCACCTCAGAACCAAACTCACTGTCCCCACTGTGGCATGAG 

GGCAGTGGAGCACCATGTTTGAGGGCGAAGGGCAGAGCGTTTGTGTGTTCTGGGGAGGGAAGGAAAAGGTGTTGG 

AGGCCTTAATTATGGACTGTTGGGAAAAGGGTTTTGTCCAGAAGGACAAGCCGGACAAATGAGCGACTTCTGTGC 

TTCCAGAGGAAGACGAGGGAGCAGGAGCTTGGCTGACTGCTCAGAGTCTGTTCTGACGCCCTGGGGGTTCCTGTC 

CAACCCCAGCAGGGGCGCAGCGGGACCAGCCCCACATTCCACTTGTGTCACTGCTTGGAACCTATTTATTTTGTA 

TTTATTTGAACAGAGTTATGTCCTAACTATTTTTATAGATTTGTTTAATTAATAGCTTGTCATTTTCAAGTTCAT 

TTTTTATTCATATTTATGTTCATGGTTGATTGTACCTTCCCAAGCCCGCCCAGTGGGATGGGAGGAGGAGGAGAA 

GGGGGGCCTTGGGCCGCTGCAGTCACATCTGTCCAGAGAAATTCCTTTTGGGACTGGAGGCAGAAAAGCGGCCAG 

AAGGCAGCAGCCCTGGCTCCTTTCCTTTGGCAGGTTGGGGAAGGGCTTGCCCCCAGCCTTAGGATTTCAGGGTTT 

GACTGGGGGCGTGGAGAGAGAGGGAGGAACCTCAATAACCTTGAAGGTGGAATCCAGTTATTTCCTGCGCTGCGA 

GGGTTTCTTTATTTCACTCTTTTCTGAATGTCAAGGCAGTGAGGTGCCTCTCACTGTGAATTTGTGGTGGGCGGG 

GGCTGGAGGAGAGGGTGGGGGGCTGGCTCCGTCCCTCCCAGCCTTCTGCTGCCCTTGCTTAACAATGCCGGCCAA 

CTGGCGACCTCACGGTTGCACTTCCATTCCACCAGAATGACCTGATGAGGAAATCTTCAATAGGATGCAAAGATC 

AATGCAAAAATTGTTATATATGAACATATAACTGGAGTCGTCAAAAAGCAAATTAAGAAAGAATTGGACGTTAGA 

AGTTGTCATTTAAAGCAGCCTTCTAATAAAGTTGTTTCAAAGCTGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 58 

MLCLCLYVPVIGEAQTEFQYFESKGLPAELKSIFKLSVFIPSQEFSTYRQWKQKIVQAGDKDL 
DGQLDFEEFVHYLQDHEKKLRLVFKILDKKNDGRIDAQEIMQSLRDLGVKISEQQAEKILKSM 
DKNGTMTI DWNEWRDYHLLHPVEN I PE I ILYWKHST I FDVGENLTVPDEFTVEERQTGMWWRH 
LVAGGGAGAVSRTCTAPLDRLKVLMQVHASRSNNMGIVGGFTQMIREGGARSLWRGNGINVLK 
IAPESAIKFMAYEQIKRLVGSDQETLRIHERLVAGSLAGAIAQSSIYPMEVLKTRMALRKTGQ 
YSGMLDCARRILAREGVAAFYKGYVPNMLGIIPYAGIDLAVYETLKNAWLQHYAVNSADPGVF 
VLLACGTMSSTCGQLASYPLALVRTRMQAQASIEGAPEVTMSSLFKHILRTEGAFGLYRGLAP 
NFMKVIPAVSISYVVYENLKITLGVQSR 

Important features : 
Signal peptide: 

amino acids 1-16 

Putative transmembrane domains: 

amino acids 284-304, 339-360, 376-394 

Mitochondrial energy transfer proteins signature. 

amino acids 206-215, 300-309 

N-glycosylation sites . 

amino acids 129-133, 169-173 

Elongation Factor-hand calcium-binding protein. 

amino acids 54-73, 85-104, 121-140 
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FIGURE 59 



GGAAGGCAGCGGCAGCTCCACTCAGCCAGTACCCAGATACGCTGGGAACCTTCCCCAGCCATG 

GCTTCCCTGGGGCAGATCCTCTTCTGGAGCATAATTAGCATCATCATTATTCTGGCTGGAGCA 

ATTGCACTCATCATTGGCTTTGGTATTTCAGGGAGACACTCCATCACAGTCACTACTGTCGCC 

TCAGCTGGGAACATTGGGGAGGATGGAATCCTGAGCTGCACTTTTGAACCTGACATCAAACTT 

TCTGATATCGTGATACAATGGCTGAAGGAAGGTGTTTTAGGCTTGGTCCATGAGTTCAAAGAA 

GGCAAAGATGAGCTGTCGGAGCAGGATGAAATGTTCAGAGGCCGGACAGCAGTGTTTGCTGAT 

CAAGTGATAGTTGGCAATGCCTCTTTGCGGCTGAAAAACGTGCAACTCACAGATGCTGGCACC 

TACAAATGTTATATCATCACTTCT7kAAGGCAAGGGGAATGCTAACCTTGAGTATAAAACTGGA 

GCCTTCAGCATGCCGGAAGTGAATGTGGACTATAATGCCAGCTCAGAGACCTTGCGGTGTGAG 

GCTCCCCGATGGTTCCCCCAGCCCACAGTGGTCTGGGCATCCCAAGTTGACCAGGGAGCCAAC 

TTCTCGGAAGTCTCCAATACCAGCTTTGAGCTGAACTCTGAGAATGTGACCATGAAGGTTGTG 

TCTGTGCTCTACAATGTTACGATCAACAACACATACTCCTGTATGATTGAAAATGACATTGCC 

AAAGCAACAGGGGAT AT CAAAGT GACAGAAT C GGAG AT C AAAAGGCGG AG T C AC C TACAGCT G 

CTAAACTCAAAGGCTTCTCTGTGTGTCTCTTCTTTCTTTGCCATCAGCTGGGCACTTCTGCCT 

CTCAGCCCTTACCTGATGCTAAAA TAA TGTGCCTTGGCCACAAAAAAGCATGCAAAGTCATTG 

TTACAACAGGGATCTACAGAACTATTTCACCACCAGATATGACCTAGTTTTATATTTCTGGGA 

GGAAAT GAAT T CAT AT C T AG AAGT CT G GAGT GAGC AAAC AAG AGC AAGAAAC AAAAAGAAGCC 

AAAAG C AG AAG G C T C C AAT AT G AAC AAG AT AAAT C TAT C T T C AAAGAC ATAT T AG AAGTTGGG 

AAAATAATTCATGTGAACTAGACAAGTGTGTTAAGAGTGATAAGTAAAATGCACGTGGAGACA 

AGTGCATCCCCAGATCTCAGGGACCTCCCCCTGCCTGTCACCTGGGGAGTGAGAGGACAGGAT 

AGTGCATGTTCTTTGTCTCTGAATTTTTAGTTATATGTGCTGTAATGTTGCTCTGAGGAAGCC 

CCTGGAAAGTCTATCCCAACATATCCACATCTTATATTCCACAAATTAAGCTGTAGTATGTAC 

CCTAAGACGCTGCTAATTGACTGCCACTTCGCAACTCAGGGGCGGCTGCATTTTAGTAATGGG 

TCAAATGATTCACTTTTTATGATGCTTCCAAAGGTGCCTTGGCTTCTCTTCCCAACTGACAAA 

TGCCAAAGTTGAGAAAAATGATCATAATTTTAGCATAAACAGAGCAGTCGGGGACACCGATTT 

TATAAATAAACTGAGCACCTTCTTTTTAAACAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAA 
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FIGURE 60 

MASLGQILFWSIISIIIILAGAIALIIGFGISGRHSITVTTVASAGNIGEDGILSCTFEPDIK 
LSDIVIQWLKEGVLGLVHEFKEGKDELSEQDEMFRGRTAVFADQVIVGNASLRLKNVQLTDAG 
TYKCYIITSKGKGNANLEYKTGAFSMPEVNVDYNASSETLRCEAPRWFPQPTVVWASQVDQGA 
NFSEVSNTSFELNSENVTMKVVSVLYNVTINNTYSCMIENDIAKATGDIKVTESEIKRRSHLQ 
LLNSKASLCVSSFFAISWALLPLSPYLMLK 

Important features : 
Signal peptide: 

amino acids 1-28 

Transmembrane domain : 

amino acids 258-281 

N-glycosylation sites . 

amino acids 112-116, 160-164, 190-194, 196-200, 205-209, 216-220, 
220-224 



N-myristoylation sites . 

amino acids 52-58, 126-132, 188-194 
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FTGURE 61 

TGACGTCAGAATCACCATGGCCAGCTATCCTTACCGGCAGGGCTGCCCAGGAGCTGCAGGACA 

AGCACCAGGAGCCCCTCCGGGTAGCTACTACCCTGGACCCCCCAATAGTGGAGGGCAGTATGG 

TAGTGGGCTACCCCCTGGTGGTGGTTATGGGGGTCCTGCCCCTGGAGGGCCTTATGGACCACC 

AGCTGGTGGAGGGCCCTATGGACACCCCAATCCTGGGATGTTCCCCTCTGGAACTCCAGGAGG 

ACCATATGGCGGTGCAGCTCCCGGGGGCCCCTATGGTCAGCCACCTCCAAGTTCCTACGGTGC 

CCAGCAGCCTGGGCTTTATGGACAGGGTGGCGCCCCTCCCAATGTGGATCCTGAGGCCTACTC 

CTGGTTCCAGTCGGTGGACTCAGATCACAGTGGCTATATCTCCATGAAGGAGCTAAAGCAGGC 

CCTGGTCAACTGCAATTGGTCTTCATTCAATGATGAGACCTGCCTCATGATGATAAACATGTT 

TGACAAGACCAAGTCAGGCCGCATCGATGTCTACGGCTTCTCAGCCCTGTGGAAATTCATCCA 

GCAGTGGAAGAACCTCTTCCAGCAGTATGACCGGGACCGCTCGGGCTCCATTAGCTACACAGA 

GCTGCAGCAAGCTCTGTCCCAAATGGGCTACAACCTGAGCCCCCAGTTCACCCAGCTTCTGGT 

CTCCCGCTACTGCCCACGCTCTGCCAATCCTGCCATGCAGCTTGACCGCTTCATCCAGGTGTG 

CACCCAGCTGCAGGTGCTGACAGAGGCCTTCCGGGAGAAGGACACAGCTGTACAAGGCAACAT 

CCGGCTCAGCTTCGAGGACTTCGTCACCATGACAGCTTCTCGGATGCTATGACCCAACCATCT 

GTGGAGAGTGGAGTGCACCAGGGACCTTTCCTGGCTTCTTAGAGTGAGAGAAGTATGTGGACA 

TCTCTTCTTTTCCTGTCCCTCTAGAAGAACATTCTCCCTTGCTTGATGCAACACTGTTCCAAA 

AGAGGGTGGAGAGTCCTGCATCATAGCCACCAAATAGTGAGGACCGGGGCTGAGGCCACACAG 

ATAGGGGCCTGATGGAGGAGAGGATAGAAGTTGAATGTCCTGATGGCCATGAGCAGTTGAGTG 

GCACAGCCTGGCACCAGGAGCAGGTCCTTGTAATGGAGTTAGTGTCCAGTCAGCTGAGCTCCA 

CCCTGATGCCAGTGGTGAGTGTTCATCGGCCTGTTACCGTTAGTACCTGTGTTCCCTCACCAG 

GCCATCCTGTCAAACGAGCCCATTTTCTCCAAAGTGGAATCTGACCAAGCATGAGAGAGATCT 

GTCTATGGGACCAGTGGCTTGGATTCTGCCACACCCATAAATCCTTGTGTGTTAACTTCTAGC 

TGCCTGGGGCTGGCCCTGCTCAGACAAATCTGCTCCCTGGGCATCTTTGGCCAGGCTTCTGCC 

CCCTGCAGCTGGGACCCCTCACTTGCCTGCCATGCTCTGCTCGGCTTCAGTCTCCAGGAGACA 

GTGGTCACCTCTCCCTGCCAATACTTTTTTTAATTTGCATTTTTTTTCATTTGGGGCCAAAAG 

TCCAGTGAAATTGTAAGCTTCAATAAAAGGATGAAACTCTGA 
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FTGTJRE 62 

MASYPYRQGCPGAAGQAPGAPPGSYYPGPPNSGGQYGSGLPPGGGYGGPAPGGPYGPPAGGGP 
YGHPNPGMFPSGTPGGPYGGAAPGGPYGQPPPSSYGAQQPGLYGQGGAPPNVDPEAYSWFQSV 
DSDHSGYISMKELKQALVNCNWSSFNDETCLMMINMFDKTKSGRIDVYGFSALWKFIQQWKNL 
FQQYDRDRSGSISYTELQQALSQMGYNLSPQFTQLLVSRYCPRSANPAMQLDRFIQVCTQLQV 

LTEAFREKDTAVQGNIRLSFEDFVTMTASRML 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

N-glycosylation site. 

amino acids 147-150 

Casein kinase II phosphorylation sites. 

amino acids 135-138, 150-153, 202-205, 271-274 



N-myristoylation sites . 

amino acids 9-14, 15-20, 19-24, 33-38, 34-39, 39-44, 43-48, 61- 
66, 70-75, 78-83, 83-88, 87-92, 110-115 
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FIGURE 63 

CAGGATGCAGGGCCGCGTGGCAGGGAGCTGCGCTCCTCTGGGCCTGCTCCTGGTCTGTCTTCA 
TCTCCCAGGCCTCTTTGCCCGGAGCATCGGTGTTGTGGAGGAGAAAGTTTCCCAAAACTTCGG 
GACCAACTTGCCTCAGCTCGGACAACCTTCCTCCACTGGCCCCTCTAACTCTGAACATCCGCA 
GCCCGCTCTGGACCCTAGGTCTAATGACTTGGCAAGGGTTCCTCTGAAGCTCAGCGTGCCTCC 
ATCAGATGGCTTCCCACCTGCAGGAGGTTCTGCAGTGCAGAGGTGGCCTCCATCGTGGGGGCT 
GCCTGCCATGGATTCCTGGCCCCCTGAGGATCCTTGGCAGATGATGGCTGCTGCGGCTGAGGA 
CCGCCTGGGGGAAGCGCTGCCTGAAGAACTCTCTTACCTCTCCAGTGCTGCGGCCCTCGCTCC 
GGGCAGTGGCCCTTTGCCTGGGGAGTCTTCTCCCGATGCCACAGGCCTCTCACCTGAGGCTTC 
ACTCCTCCACCAGGACTCGGAGTCCAGACGACTGCCCCGTTCTAATTCACTGGGAGCCGGGGG 
AAAAATCCTTTCCCAACGCCCTCCCTGGTCTCTCATCCACAGGGTTCTGCCTGATCACCCCTG 
GGGTACCCTGAATCCCAGTGTGTCCTGGGGAGGTGGAGGCCCTGGGACTGGTTGGGGAACGAG 
GCCCATGCCACACCCTGAGGGAATCTGGGGTATCAATAATCAACCCCCAGGTACCAGCTGGGG 
AAATATTAATCGGTATCCAGGAGGCAGCTGGGGAAATATTAATCGGTATCCAGGAGGCAGCTG 
GGGGAATATTAATCGGTATCCAGGAGGCAGCTGGGGGAATATTCATCTATACCCAGGTATCAA 
TAACCCATTTCCTCCTGGAGTTCTCCGCCCTCCTGGCTCTTCTTGGAACATCCCAGCTGGCTT 
CCCTAATCCTCCAAGCCCTAGGTTGCAGTGGGGCTAGAGCACGATAGAGGGAAACCCAACATT 
GGGAGTTAGAGTCCTGCTCCCGCCCCTTGCTGTGTGGGCTCAATCCAGGCCCTGTTAACATGT 
TTCCAGCACTATCCCCACTTTTCAGTGCCTCCCCTGCTCATCTCCAATAAAATAAAAGCACTT 
ATGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 64 

MQGRVAGSCAPLGLLLVCLHLPGLFARSIGVVEEKVSQNFGTNLPQLGQPSSTGPSNSEHPQP 
ALDPRSN DLARVPLKLSVPPSDGFPPAGGSAVQRWPPSWGLPAMDSWPPEDPWQMMAAAAEDR 
LGEALPEELSYLSSAAALAPGSGPLPGESSPDATGLSPEASLLHQDSESRRLPRSNSLGAGGK 
ILSQRPPWSLIHRVLPDHPWGTLNPSVSWGGGGPGTGWGTRPMPHPEGIWGINNQPPGTSWGN 
INRYPGGSWGNINRYPGGSWGNINRYPGGSWGNIHLYPGINNPFPPGVLRPPGSSWNIPAGFP 

NPPSPRLQWG 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 

Casein kinase II phosphorylation sites. 

amino acids 56-59, 155-158 

N-myristoylation sites . 

amino acids 48-53, 220-225, 221-226, 224-229, 247-252, 258-263, 
259-264, 269-274, 270-275, 280-285, 281-286, 305-310 
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FIGURE 65 

AAGGAGAGGCCACCGGGACTTCAGTGTCTCCTCCATCCCAGGAGCGCAGTGGCCACTATGGGG 
TCTGGGCTGCCCCTTGTCCTCCTCTTGACCCTCCTTGGCAGCTCACATGGAACAGGGCCGGGT 
ATGACTTTGCAACTGAAGCTGAAGGAGTCTTTTCTGACAAATTCCTCCTATGAGTCCAGCTTC 
CTGGAATTGCTTGAAAAGCTCTGCCTCCTCCTCCATCTCCCTTCAGGGACCAGCGTCACCCTC 
CACCATGCAAGATCTCAACACCATGTTGTCTGCAACACATGACAGCCATTGAAGCCTGTGTCC 
TTCTTGGCCCGGGCTTTTGGGCCGGGGATGCAGGAGGCAGGCCCCGACCCTGTCTTTCAGCAG 
GCCCCCACCCTCCTGAGTGGCAATAAATAAAATTCGGTATGCTG 



66/168 



FIGURE 66 



MGSGLPLVLLLTLLGSSHGTGPGMTLQLKLKESFLTNSSYESSFLELLEKLCLLLHLPSGTSV 
TLHHARSQHHVVCNT 

Important features : 
Signal peptide: 

amino acids 1-19 

N-glycosylation site. 




amino acids 37-41 



N-myristoylation sites . 

amino acids 15-21, 19-25, 60-66 
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FIGURE 67 

ACGGACCGAGGGTTCGAGGGAGGGACACGGACCAGGAACCTGAGCTAGGTCAAAGACGCCCGG 
GCCAGGTGCCCCGTCGCAGGTGCCCCTGGCCGGAGATGCGGTAGGAGGGGCGAGCGCGAGAAG 
CCCCTTCCTCGGCGCTGCCAACCCGCCACCCAGCCCATGGCGAACCCCGGGCTGGGGCTGCTT 
CTGGCGCTGGGCCTGCCGTTCCTGCTGGCCCGCTGGGGCCGAGCCTGGGGGCAAATACAGACC 
ACTTCTGCAAATGAGAATAGCACTGTTTTGCCTTCATCCACCAGCTCCAGCTCCGATGGCAAC 
CTGCGTCCGGAAGCCATCACTGCTATCATCGTGGTCTTCTCCCTCTTGGCTGCCTTGCTCCTG 
GCTGTGGGGCTGGCACTGTTGGTGCGGAAGCTTCGGGAGAAGCGGCAGACGGAGGGCACCTAC 
CGGCCCAGTAGCGAGGAGCAGTTCTCCCATGCAGCCGAGGCCCGGGCCCCTCAGGACTCCAAG 
GAGACGGTGCAGGGCTGCCTGCCCATCTAGGTCCCCTCTCCTGCATCTGTCTCCCTTCATTGC 
TGTGTGACCTTGGGGAAAGGCAGTGCCCTCTCTGGGCAGTCAGATCCACCCAGTGCTTAATAG 
CAGGGAAGAAGGTACTTCAAAGACTCTGCCCCTGAGGTCAAGAGAGGATGGGGCTATTCACTT 
TTATATATTTATATAAAATTAGTAGTGAGATGTAAAAAAAAAAAAAAAAAA 
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FIGURE 68 

MANPGLGLLLALGLPFLLARWGRAWGQIQTTSANENSTVLPSSTSSSSDGNLRPEAITAIIVV 
FSLLAALLLAVGLALLVRKLREKRQTEGTYRPSSEEQFSHAAEARAPQDSKETVQGCLPI 

Important features: 
Signal peptide: 

amino acids 1-19 

Transmembrane domain: 

amino acids 56-80 

N-glycosylation site . 

amino acids 36-40 

aAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 8 6-90 

Tyrosine kinase phosphorylation site* 

amino acids 8 6-94 

N-myristoylation sites . 

amino acids 7-13, 26-32 
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FIGURE 69 



GCCAGGAATAACTAGAGAGGAACA ATG GGGTTATTCAGAGGTTTTGTTTTCCTCTTAGTTCTGTGCCTGCTGCAC 

CAGTCAAATACTTCCTTCATTAAGCTGAATAATAATGGCTTTG7\AGATATTGTCATTGTTATAGATCCTAGTGTG 

C C AG AAG AT G AAAAAAT AAT T G AAC AAAT AG AG G AT ATG GT GAC T AC AGC T T CT AC G T AC C T G T T T G AAG C C AC A 

GAAAAAAGATTTTTTTTCAAAAATGTATCTATATTAATTCCTGAGAATTGGAAGGAAAATCCTCAGTACAAAAGG 

CCAAAACATGAAAACCATAAACATGCTGATGTTATAGTTGCACCACCTACACTCCCAGGTAGAGATGAACCATAC 

ACCAAGCAGTTCACAGAATGTGGAGAGAAAGGCGAATACATTCACTTCACCCCTGACCTTCTACTTGGAAAAAAA 

CAAAATGAATATGGACCACCAGGCAAACTGTTTGTCCATGAGTGGGCTCACCTCCGGTGGGGAGTGTTTGATGAG 

TACAATGAAGATCAGCCTTTCTACCGTGCTAAGTCAAAAAAAATCGAAGCAACAAGGTGTTCCGCAGGTATCTCT 

GGTAGAAATAGAGTTTATAAGTGTCAAGGAGGCAGCTGTCTTAGTAGAGCATGCAGAATTGATTCTACAACAAAA 

C T GT AT GG AAAA GAT T GT C AAT TCTTTCCT G AT AAAGT AC AAAC AG AAAAAG CAT C CAT AAT G T T TAT G C AAAG T 

ATTGATTCTGTTGTTGAATTTTGTAACGAAAAAACCCATAATCAAGAAGCTCCAAGCCTACAAAACATAAAGTGC 

AATTTTAGAAGTACATGGGAGGTGATTAGCAATTCTGAGGATTTTAAAAACACCATACCCATGGTGACACCACCT 

CCTCCACCTGTCTTCTCATTGCTGAAGATCAGTCAAAGAATTGTGTGCTTAGTTCTTGATAAGTCTGGAAGCATG 

GGGGGTAAGGACCGCCTAAATCGAATGAATCAAGCAGCAAAACATTTCCTGCTGCAGACTGTTGAAAATGGATCC 

TGGGTGGGGATGGTTCACTTTGATAGTACTGCCACTATTGTAAATAAGCTAATCC7\AATAAAAAGCAGTGATGAA 

AGAAACACACTCATGGCAGGATTACCTACATATCCTCTGGGAGGAACTTCCATCTGCTCTGGAATTAAATATGCA 

TTTCAGGTGATTGGAGAGCTACATTCCCAACTCGATGGATCCGAAGTACTGCTGCTGACTGATGGGGAGGATAAC 

ACTGCAAGTTCTTGTATTGATGAAGTGAAACAAAGTGGGGCCATTGTTCATTTTATTGCTTTGGGAAGAGCTGCT 

GAT G AAGC AGT AAT AG AG AT GAG C AAG AT AAC AGG AG GAAGT CAT T T T T AT GT T T C AG AT G AAG C T C AG AAC AAT 

GGCCTCATTGATGCTTTTGGGGCTCTTACATCAGGAAATACTGATCTCTCCCAGAAGTCCCTTCAGCTCGAAAGT 

AAGGGATTAACACTGAATAGTAATGCCTGGATGAACGACACTGTCATAATTGATAGTACAGTGGGAAAGGACACG 

TTCTTTCTCATCACATGGAACAGTCTGCCTCCCAGTATTTCTCTCTGGGATCCCAGTGGAACAATAATGGAAAAT 

TTCACAGTGGATGCAACTTCCAAAATGGCCTATCTCAGTATTCCAGGAACTGCAAAGGTGGGCACTTGGGCATAC 

AATCTTCAAGCCAAAGCGAACCCAGAAACATTAACTATTACAGTAACTTCTCGAGCAGCAAATTCTTCTGTGCCT 

CCAATCACAGTGAATGCTAAAATGAATAAGGACGTAAACAGTTTCCCCAGCCCAATGATTGTTTACGCAGAAATT 

CTACAAGGATATGTACCTGTTCTTGGAGCCAATGTGACTGCTTTCATTGAATCACAGAATGGACATACAGAAGTT 

TTGGAACTTTTGGATAATGGTGCAGGCGCTGATTCTTTCAAGAATGATGGAGTCTACTCCAGGTATTTTACAGCA 

TATACAGAAAATGGCAGATATAGCTTAAAAGTTCGGGCTCATGGAGGAGCAAACACTGCCAGGCTAAAATTACGG 

CCTCCACTGAATAGAGCCGCGTACATACCAGGCTGGGTAGTGAACGGGGAAATTGAAGCAAACCCGCCAAGACCT 

GAAATTGATGAGGATACTCAGACCACCTTGGAGGATTTCAGCCGAACAGCATCCGGAGGTGCATTTGTGGTATCA 

CAAGTCCCAAGCCTTCCCTTGCCTGACCAATACCCACCAAGTCAAATCACAGACCTTGATGCCACAGTTCATGAG 

GATAAGATTATTCTTACATGGACAGCACCAGGAGATAATTTTGATGTTGGAAAAGTTCAACGTTATATCATAAGA 

ATAAGTGCAAGTATTCTTGATCTAAGAGACAGTTTTGATGATGCTCTTCAAGTAAATACTACTGATCTGTCACCA 

AAGGAGGCCAACTCCAAGGAAAGCTTTGCATTTAAACCAGAAAATATCTCAGAAGAAAATGCAACCCACATATTT 

AT T GC C AT T AAAAGT AT AG AT AAAAGC AATT T GAC AT C AAAAGT AT C C AAC ATT G C A CAAG T AAC T T T GT T TAT C 

CCTCAAGCAAATCCTGATGACATTGATCCTACACCTACTCCTACTCCTACTCCTACTCCTGATAAAAGTCATAAT 

TCTGGAGTTAATATTTCTACGCTGGTATTGTCTGTGATTGGGTCTGTTGTAATTGTTAACTTTATTTTAAGTACC 

ACCATT TGA ACCTTAACGAAGAAAAAAATCTTCAAGTAGACCTAGAAGAGAGTTTTAAAAAACAAAACAATGTAA 

GT AAAGGATAT T T CT GAAT CTT AAAAT T C AT CC CAT GTGTGAT C AT AAACT CAT AAAAAT AAT TT T AAGAT GT CG 

G AAAAGG AT ACT T T GAT T AAAT AAAAAC ACT CAT G GAT AT GT AAAAACT GT CAAG AT T AAAAT TT AAT AGTTT C A 

TTTATTTGTTATTTTATTTGTAAGAAATAGTGATGAACAAAGATCCTTTTTCATACTGATACCTGGTTGTATATT 

ATTTGATGCAACAGTTTTCTGAAATGATATTTCAAATTGCATCAAGAAATTAAAATCATCTATCTGAGTAGTCAA 

AATACAAGTAAAGGAGAGCAAATAAACAACATTTGGAAAAAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 70 

MGLFRGFVFLLVLCLLHQSNTSFIKLNNNGFEDIVIVIDPSVPEDEKIIEQIEDMVTTASTYL 
FEATEKRFFFKNVSILIPENWKENPQYKRPKHENHKHADVIVAPPTLPGRDEPYTKQFTECGE 
KGEYIHFTPDLLLGKKQNEYGPPGKLFVHEWAHLRWGVFDEYNEDQPFYRAKSKKIEATRCSA 
GISGRNRVYKCQGGSCLSRACRIDSTTKLYGKDCQFFPDKVQTEKASIMFMQSIDSVVEFCNE 
KTHNQEAPSLQNIKCNFRSTWEVISNSEDFKNTIPMVTPPPPPVFSLLKISQRIVCLVLDKSG 
SMGGKDRLNRMNQAAKHFLLQTVENGSWVGMVHFDSTATIVNKLIQIKSSDERNTLMAGLPTY 
PLGGTSICSGIKYAFQVIGELHSQLDGSEVLLLTDGEDNTASSCIDEVKQSGAIVHFIALGRA 
ADEAVIEMSKITGGSHFYVSDEAQNNGLIDAFGALTSGNTDLSQKSLQLESKGLTLNSNAWMN 
DTVIIDSTVGKDTFFLITWNSLPPSISLWDPSGTIMENFTVDATSKMAYLSIPGTAKVGTWAY 
NLQAKANPETLTITVTSRAANSSVPPITVNAKMNKDVNSFPSPMIVYAEILQGYVPVLGANVT 
AFIESQNGHTEVLELLDNGAGADSFKN DGVYSRYFTAYTENGRYSLKVRAHGGANTARLKLRP 
PLNRAAYIPGWVVNGEIEANPPRPEIDEDTQTTLEDFSRTASGGAFVVSQVPSLPLPDQYPPS 
QITDLDATVHEDKIILTWTAPGDNFDVGKVQRYIIRISASILDLRDSFDDALQVNTTDLSPKE 
ANSKESFAFKPENISEENATHIFIAIKSIDKSNLTSKVSNIAQVTLFIPQANPDDIDPTPTPT 
PTPTPDKSHNSGVNISTLVLSVIGSVVIVNFILSTTI 

Signal peptide : 

amino acids 1-21 

Putative transmembrane domains: 

amino acids 284-300, 617-633 

Leucine zipper pattern, 

amino acids 469-491, 476-498 

N-glycosylation site. 

amino acids 20-24, 75-79, 340-344, 504-508, 542-546, 588-592, 
628-632, 811-815, 832-836, 837-841, 852-856, 896-900 



71/168 

FIGURE 71 



CTCCTTAGGTGGAAACCCTGGGAGTAGAGTACTGACAGCAAAGACCGGGAAAGACCATACGTCCCCGGGCAGGGG 
TGACAACAGGTGTCATCTTTTTGATCTCGTGTGTGGCTGCCTTCCTATTTCAAGGAAAGACGCCAAGGTAATTTT 
GACCCAGAGGAGCAATGATGTAGCCACCTCCTAACCTTCCCTTCTTGAACCCCCAGTTATGCCAGGATTTACTAG 
AGAGTGTCAACTCAACCAGCAAGCGGCTCCTTCGGCTTAACTTGTGGTTGGAGGAGAGAACCTTTGTGGGGCTGC 
GTTCTCTTAGCAGTGCTCAGAAGTGACTTGCCTGAGGGTGGACCAGAAGAAAGGAAAGGTCCCCTCTTGCTGTTG 
GCTGCACATCAGGAAGGCTGTGATGGGAATGAAGGTGAAAACTTGGAGATTTCACTTCAGTCATTGCTTCTGCCT 
GCAAGATCATCCTTTAAAAGTAGAGAAGCTGCTCTGTGTGGTGGTTAACTCCAAGAGGCAGAACTCGTTCTAGAA 
GGAAATGGATGCAAGCAGCTCCGGGGGCCCCAAACGCATGCTTCCTGTGGTCTAGCCCAGGGAAGCCCTTCCGTG 
GGGGCCCCGGCTTTGAGGGATGCCACCGGTTCTGGACGCATGGCTGATTCCTGAATGATGATGGTTCGCCGGGGG 
CTGCTTGCGTGGATTTCCCGGGTGGTGGTTTTGCTGGTGCTCCTCTGCTGTGCTATCTCTGTCCTGTACATGTTG 
GCCTGCACCCCAAAAGGTGACGAGGAGCAGCTGGCACTGCCCAGGGCCAACAGCCCCACGGGGAAGGAGGGGTAC 
CAGGCCGTCCTTCAGGAGTGGGAGGAGCAGCACCGCAACTACGTGAGCAGCCTGAAGCGGCAGATCGCACAGCTC 
AAGGAGGAGCTGCAGGAGAGGAGTGAGCAGCTCAGGAATGGGCAGTACCAAGCCAGCGATGCTGCTGGCCTGGGT 
CTGGACAGGAGCCCCCCAGAGAAAACCCAGGCCGACCTCCTGGCCTTCCTGCACTCGCAGGTGGACAAGGCAGAG 
GTGAATGCTGGCGTCAAGCTGGCCACAGAGTATGCAGCAGTGCCTTTCGATAGCTTTACTCTACAGAAGGTGTAC 
CAGCTGGAGACTGGCCTTACCCGCCACCCCGAGGAGAAGCCTGTGAGGAAGGACAAGCGGGATGAGTTGGTGGAA 
GCCATTGAATCAGCCTTGGAGACCCTGAACAATCCTGCAGAGAACAGCCCCAATCACCGTCCTTACACGGCCTCT 
GATTTCATAGAAGGGATCTACCGAACAGAAAGGGACAAAGGGACATTGTATGAGCTCACCTTCAAAGGGGACCAC 
AAAC AC G AATT CAAACG GC T CAT CTTATTTC G AC CAT T C AG C C C CAT CAT G AAAG T G AAAAAT G AAAAG C T C AAC 
ATGGCCAACACGCTTATCAATGTTATCGTGCCTCTAGCAAAAAGGGTGGACAAGTTCCGGCAGTTCATGCAGAAT 
TTCAGGGAGATGTGCATTGAGCAGGATGGGAGAGTCCATCTCACTGTTGTTTACTTTGGGAAAGAAGAAATAAAT 
GAAGTCAAAGGAATACTTGAAAACACTTCCAAAGCTGCCAACTTCAGGAACTTTACCTTCATCCAGCTGAATGGA 
GAATTTTCTCGGGGAAAGGGACTTGATGTTGGAGCCCGCTTCTGGAAGGGAAGCAACGTCCTTCTCTTTTTCTGT 
GATGTGGACATCTACTTCACATCTGAATTCCTCAATACGTGTAGGCTGAATACACAGCCAGGGAAGAAGGTATTT 
TATCCAGTTCTTTTCAGTCAGTACAATCCTGGCATAATATACGGCCACCATGATGCAGTCCCTCCCTTGGAACAG 
CAGCTGGTCATAAAGAAGGAAACTGGATTTTGGAGAGACTTTGGATTTGGGATGACGTGTCAGTATCGGTCAGAC 
TTCATCAATATAGGTGGGTTTGATCTGGACATCAAAGGCTGGGGCGGAGAGGATGTGCACCTTTATCGCAAGTAT 
CTCCACAGCAACCTCATAGTGGTACGGACGCCTGTGCGAGGACTCTTCCACCTCTGGCATGAGAAGCGCTGCATG 
GACGAGCTGACCCCCGAGCAGTACAAGATGTGCATGCAGTCCAAGGCCATGAACGAGGCATCCCACGGCCAGCTG 
GGCATGCTGGTGTTCAGGCACGAGATAGAGGCTCACCTTCGCAAACAGAAACAGAAGACAAGTAGCAAAAAAACA 
TGAACTCCCAGAGAAGGATTGTGGGAGACACTTTTTCTTTCCTTTTGCAATTACTGAAAGTGGCTGCAACAGAGA 
AAAGACTTCCATAAAGGACGACAAAAGAATTGGACTGATGGGTCAGAGATGAGAAAGCCTCCGATTTCTCTCTGT 
TGGGCTTTTTACAACAGAAATCAAAATCTCCGCTTTGCCTGCAAAAGTAACCCAGTTGCACCCTGTGAAGTGTCT 
G ACAAAGGC AGAAT GCTT GT G AGATT ATAAGCCT AATGGT GT GGAGGTT TT GATGGT GTTT ACAATACACTGAGA 
CCTGTTGTTTTGTGTGCTCATTGAAATATTCATGATTTAAGAGCAGTTTTGTAAAAAATTCATTAGCATGAAAGG 
CAAGCATATTTCTCCTCATATGAATGAGCCTATCAGCAGGGCTCTAGTTTCTAGGAATGCTAAAATATCAGAAGG 
CAGGAGAGGAGATAGGCTTATTATGATACTAGTGAGTACATTAAGTAAAATAAAATGGACCAGAAAAGAAAAGAA 
ACCATAAATATCGTGTCATATTTTCCCCAAGATTAACCAAAAATAATCTGCTTATCTTTTTGGTTGTCCTTTTAA 
CTGTCTCCGTTTTTTTCTTTTATTTAAAAATGCACTTTTTTTCCCTTGTGAGTTATAGTCTGCTTATTTAATTAC 
CACTTTGCAAGCCTTACAAGAGAGCACAAGTTGGCCTACATTTTTATATTTTTTAAGAAGATACTTTGAGATGCA 
TTATGAGAACTTTCAGTTCAAAGCATCAAATTGATGCCATATCCAAGGACATGCCAAATGCTGATTCTGTCAGGC 
ACTGAATGTCAGGCATTGAGACATAGGGAAGGAATGGTTTGTACTAATACAGACGTACAGATACTTTCTCTGAAG 
AGT AT T T T CGAAGAGGAGCAACTGAACACT GGAGGAAAAGAAAAT GAC ACTTT CT G C TTTACAGAAAAGGAAACT 
CATTCAGACTGGTGATATCGTGATGTACCTAAAAGTCAGAAACCACATTTTCTCCTCAGAAGTAGGGACCGCTTT 
CTTACCTGTTTAAATAAACCAAAGTATACCGTGTGAACCAAACAATCTCTTTTCAAAACAGGGTGCTCCTCCTGG 
CTT CT GG CTTC CAT AAG AAGAAATGGAGAAAAATATAT AT AT AT ATAT AT ATAT T GT GAAAGAT CAAT CC AT CT G 
CCAGAATCTAGTGGGATGGAAGTTTTTGCTACATGTTATCCACCCCAGGCCAGGTGGAAGTAACTGAATTATTTT 
TTAAATTAAGCAGTTCTACTCAATCACCAAGATGCTTCTGAAAATTGCATTTTATTACCATTTCAAACTATTTTT 
TAAAAATAAATACAGTTAACATAGAGTGGTTTCTTCATTCATGTGAAAATTATTAGCCAGCACCAGATGCATGAG 
CTAATTATCTCTTTGAGTCCTTGCTTCTGTTTGCTCACAGTAAACTCATTGTTTAAAAGCTTCAAGAACATTCAA 
GCTGTTGGTGTGTTAAAAAATGCATTGTATTGATTTGTACTGGTAGTTTATGAAATTTAATTAAAACACAGGCCA 
TGAATGGAAGGTGGTATTGCACAGCTAATAAAATATGATTTGTGGATATGAA 
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FIGURE 72 

MMMVRRGLLAWISRVVVLLVLLCCAISVLYMLACTPKGDEEQLALPRANSPTGKEGYQAVLQE 
WEEQHRNYVSSLKRQIAQLKEELQERSEQLRNGQYQASDAAGLGLDRSPPEKTQADLLAFLHS 
QVDKAEVNAGVKLATEYAAVPFDSFTLQKVYQLETGLTRHPEEKPVRKDKRDELVEAIESALE 
TLNNPAENSPNHRPYTASDFIEGIYRTERDKGTLYELTFKGDHKHEFKRLILFRPFSPIMKVK 
NEKLNMANTL I N VI VPLAKRVDKFRQ FMQN FREMC I EQDGRVHLT VVY FGKEE INEVKG I LEN 
TSKAANFRNFTFIQLNGEFSRGKGLDVGARFWKGSNVLLFFCDVDIYFTSEFLNTCRLNTQPG 
KKVFYPVLFSQYNPGIIYGHHDAVPPLEQQLVIKKETGFWRDFGFGMTCQYRSDFINIGGFDL 
DIKGWGGEDVHLYRKYLHSNLIWRTPVRGLFHLWHEKRCMDELTPEQYKMCMQSKAMNEASH 
GQLGMLVFRHEIEAHLRKQKQKTSSKKT 

Important features: 
Signal peptide: 

amino acids 1-27 

N-glycosylation sites . 

amino acids 315-319, 324-328 

N-myristoylation sites . 

amino acids 96-102, 136-142, 212-218, 311-317, 339-345, 393-399 

Amidation site. 

amino acids 377-381 
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FIGURE 73 



GAGACTGCAGAGGGAGATAAAGAGAGAGGGCAAAGAGGCAGCAAGAGATTTGTCCTGGGGATC 
CAGAAACCCATGATACCCTACTGAACACCGAATCCCCTGGAAGCCCACAGAGACAGAGACAGC 
AAGAGAAGCAGAGATAAATACACTCACGCCAGGAGCTCGCTCGCTCTCTCTCTCTCTCTCTCA 
CTCCTCCCTCCCTCTCTCTCTGCCTGTCCTAGTCCTCTAGTCCTCAAATTCCCAGTCCCCTGC 
ACCCCTTCCTGGGACACT ATG TTGTTCTCCGCCCTCCTGCTGGAGGTGATTTGGATCCTGGCT 
GCAGATGGGGGTCAACACTGGACGTATGAGGGCCCACATGGTCAGGACCATTGGCCAGCCTCT 
TACCCTGAGTGTGGAAACAATGCCCAGTCGCCCATCGATATTCAGACAGACAGTGTGACATTT 
GACCCTGATTTGCCTGCTCTGCAGCCCCACGGATATGACCAGCCTGGCACCGAGCCTTTGGAC 
CTGCACAACAATGGCCACACAGTGCAACTCTCTCTGCCCTCTACCCTGTATCTGGGTGGACTT 
CCCCGAAAATATGTAGCTGCCCAGCTCCACCTGCACTGGGGTCAGAAAGGATCCCCAGGGGGG 
TCAGAACACCAGATCAACAGTGAAGCCACATTTGCAGAGCTCCACATTGTACATTATGACTCT 
GATTCCTATGACAGCTTGAGTGAGGCTGCTGAGAGGCCTCAGGGCCTGGCTGTCCTGGGCATC 
CTAATTGAGGTGGGTGAGACTAAGAATATAGCTTATGAACACATTCTGAGTCACTTGCATGAA 
GTCAGGCATAAAGATCAGAAGACCTCAGTGCCTCCCTTCAACCTAAGAGAGCTGCTCCCCAAA 
CAGCTGGGGCAGTACTTCCGCTACAATGGCTCGCTCACAACTCCCCCTTGCTACCAGAGTGTG 
CTCTGGACAGTTTTTTATAGAAGGTCCCAGATTTCAATGGAACAGCTGGAAAAGCTTCAGGGG 
ACATTGTTCTCCACAGAAGAGGAGCCCTCTAAGCTTCTGGTACAGAACTACCGAGCCCTTCAG 
CCTCTCAATCAGCGCATGGTCTTTGCTTCTTTCATCC.AAGCAGGATCCTCGTATACCACAGGT 
GAAATGCTGAGTCTAGGTGTAGGAATCTTGGTTGGCTGTCTCTGCCTTCTCCTGGCTGTTTAT 
TTCATTGCTAGAAAGATTCGGAAGAAGAGGCTGGAAAACCGAAAGAGTGTGGTCTTCACCTCA 
GCACAAGCCACGACTGAGGCATAAATTCCTTCTCAGATACCATGGATGTGGATGACTTCCCTT 
CATGCCTATCAGGAAGCCTCTAAAATGGGGTGTAGGATCTGGCCAGAAACACTGTAGGAGTAG 
TAAGCAGATGTCCTCCTTCCCCTGGACATCTCTTAGAGAGGAATGGACCCAGGCTGTCATTCC 
AGGAAGAACTGCAGAGCCTTCAGCCTCTCCAAACATGTAGGAGGAAATGAGGAAATCGCTGTG 
TTGTTAATGCAGAGANCAAACTCTGTTTAGTTGCAGGGGAAGTTTGGGATATACCCCAAAGTC 
CTCTACCCCCTCACTTTTATGGCCCTTTCCCTAGATATACTGCGGGATCTCTCCTTAGGATAA 
AGAGTTGCTGTTGAAGTTGTATATTTTTGATCAATATATTTGGAAATTAAAGTTTCTGACTTT 
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FIGURE 74 

MLFSALLLEVIWILAADGGQHWTYEGPHGQDHWPASYPECGNNAQSPIDIQTDSVTFDPDLPA 
LQPHGYDQPGTEPLDLHNNGHTVQLSLPSTLYLGGLPRKYVAAQLHLHWGQKGSPGGSEHQIN 
SEAT FAELHIVH YDS DSYDSLSEAAERPQGLAVLGILIEVGETKNIAYEHILSHLHEVRHKDQ 
KTSVPPFNLRELLPKQLGQYFRYNGSLTTPPCYQSVLWTVFYRRSQISMEQLEKLQGTLFSTE 
EEPSKLLVQNYRALQPLNQRMVFASFIQAGSSYTTGEMLSLGVGILVGCLCLLLAVYFIARKI 

RKKRLENRKSVVFTSAQATTEA 

Important features of the protein: 
Signal peptide: 

amino acids 1-15 

Transmembrane domain : 

amino acids 291-310 

N-glycosylation site . 

amino acids 213-216 

Eukary otic- type carbonic anhydrases proteins 

amino acids 197-245 f 104-140, 22-69 
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FTGURE 75 

TGCCGCTGCCGCCGCTGCTGCTGTTGCTCCTGGCGGCGCCTTGGGGACGGGCAGTTCCCTGTG 
TCTCTGGTGGTTTGCCTAAACCTGCAAACATCACCTTCTTATCCATCAACATGAAGAMGTCC 
TACAATGGACTCCACCAGAGGGTCTTCAAGGAGTTAAAGTTACTTACACTGTGCAGTATTTCA 
TCACAAATTGGCCCACCAGAGGTGGCACTGACTACAGATGAGAAGTCCATTTCTGTTGTCCTG 
ACAGCTCCAGAGAAGTGGAAGAGAAATCCAGAAGACCTTCCTGTTTCCATGCAACAAATATAC 
TCCAATCTGAAGTATAACGTGTCTGTGTTGAATACTAAATCAAACAGAACGTGGTCCCAGTGT 
GTGACCAACCACACGCTGGTGCTCACCTGGCTGGAGCCGAACACTCTTTACTGCGTACACGTG 
GAGTCCTTCGTCCCAGGGCCCCCTCGCCGTGCTCAGCCTTCTGAGAAGCAGTGTGCCAGGACT 
TTGAAAGATCAATCATCAGAGTTCAAGGCTAAAATCATCTTCTGGTATGTTTTGCCCATATCT 
ATTACCGTGTTTCTTTTTTCTGTGATGGGCTATTCCATCTACCGATATATCCACGTTGGCAAA 

G AG AAAC AC C C AGC AAAT T T GAT TTTGATTTAT GGAAAT G AAT T T G AC AAAAG AT TCTTTGTG 
CCTGCTGAAAAAATCGTGATTAACTTTATCACCCTCAATATCTCGGATGATTCTAAAATTTCT 
CATCAGGATATGAGTTTACTGGGAAAAAGCAGTGATGTATCCAGCCTTAATGATCCTCAGCCC 
AGCGGGAACCTGAGGCCCCCTCAGGAGGAAGAGGAGGTGAAACATTTAGGGTATGCTTCGCAT 
TTGATGGAAATTTTTTGTGACTCTGAAGAAAACACGGAAGGTACTTCTCTCACCCAGCAAGAG 
TCCCTCAGCAGAACAATACCCCCGGATAAAACAGTCATTGAATATGAATATGATGTCAGAACC 
ACTGACATTTGTGCGGGGCCTGAAGAGCAGGAGCTCAGTTTGCAGGAGGAGGTGTCCACACAA 
GGAACATTATTGGAGTCGCAGGCAGCGTTGGCAGTCTTGGGCCCGCAAACGTTACAGTACTCA 
TACACCCCTCAGCTCCAAGACTTAGACCCCCTGGCGCAGGAGCACACAGACTCGGAGGAGGGG 
CCGGAGGAAGAGCCATCGACGACCCTGGTCGACTGGGATCCCCAAACTGGCAGGCTGTGTATT 
CCTTCGCTGTCCAGCTTCGACCAGGATTCAGAGGGCTGCGAGCCTTCTGAGGGGGATGGGCTC 
GGAGAGGAGGGTCTTCTATCTAGACTCTATGAGGAGCCGGCTCCAGACAGGCCACCAGGAGAA 
AATGAAACCTATCTCATGCAATTCATGGAGGAATGGGGGTTATATGTGCAGATGGAAAACTGA 
TGCCAACACTTCCTTTTGCCTTTTGTTTCCTGTGCAAACAAGTGAGTCACCCCTTTGATCCCA 
GCCATAAAGTACCTGGGATGAAAGAAGTTTTTTCCAGTTTGTCAGTGTCTGTGAGAATTACTT 
ATTTCTTTTCTCTATTCTCATAGCACGTGTGTGATTGGTTCATGCATGTAGGTCTCTTAACAA 
TGATGGTGGGCCTCTGGAGTCCAGGGGCTGGCCGGTTGTTCTATGCAGAGAAAGCAGTCAATA 

AATGTTTGCCAGACTGGGTGCAGAATTTATTCAGGTGGGTGT 
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FIGURE 76 

MSYNGLHQRVFKELKLLTLCSISSQIGPPEVALTTDEKSISVVLTAPEKWKRNPEDLPVSMQQ 
IYSNLKYNVSVLNTKSNRTWSQCVTNHTLVLTWLEPNTLYCVHVESFVPGPPRRAQPSEKQCA 
RTLKDQSSEFKAKIIFWYVLPISITVFLFSVMGYSIYRYIHVGKEKHPANLILIYGNEFDKRF 
FVPAEKIVINFITLNISDDSKISHQDMSLLGKSSDVSSLNDPQPSGNLRPPQEEEEVKHLGYA 
SHLMEIFCDSEENTEGTSLTQQESLSRTIPPDKTVIEYEYDVRTTDICAGPEEQELSLQEEVS 
TQGTLLESQAALAVLGPQTLQYSYTPQLQDLDPLAQEHTDSEEGPEEEPSTTLVDWDPQTGRL 
CIPSLSSFDQDSEGCEPSEGDGLGEEGLLSRLYEEPAPDRPPGENETYLMQFMEEWGLYVQMEN 

Important features: 
Signal peptide: 

amino acids 1-28 

Transmembrane domain: 

amino acids 140-163 

N-glycosylation sites . 

amino acids 71-74, 80-83, 89-92, 204-207, 423-426 
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FIGURE 77 

GAGGAGCGGGCCGAGGACTCCAGCGTGCCCAGGTCTGGCATCCTGCACTTGCTGCCCTCTGAC 

ACCTGGGAAGATGGCCGGCCCGTGGACCTTCACCCTTCTCTGTGGTTTGCTGGCAGCCACCTT 

GATCCAAGCCACCCTCAGTCCCACTGCAGTTCTCATCCTCGGCCCAAAAGTCATCAAAGAAAA 

GCTGACACAGGAGCTGAAGGACCACAACGCCACCAGCATCCTGCAGCAGCTGCCGCTGCTCAG 

TGCCATGCGGGAAAAGCCAGCCGGAGGCATCCCTGTGCTGGGCAGCCTGGTGAACACCGTCCT 

GAAGCACATCATCTGGCTGAAGGTCATCACAGCTAACATCCTCCAGCTGCAGGTGAAGCCCTC 

GGCCAATGACCAGGAGCTGCTAGTCAAGATCCCCCTGGACATGGTGGCTGGATTCAACACGCC 

CCTGGTCAAGACCATCGTGGAGTTCCACATGACGACTGAGGCCCAAGCCACCATCCGCATGGA 

CACCAGTGCAAGTGGCCCCACCCGCCTGGTCCTCAGTGACTGTGCCACCAGCCATGGGAGCCT 

GCGCATCCAACTGCTGTATAAGCTCTCCTTCCTGGTGAACGCCTTAGCTAAGCAGGTCATGAA 

CCTCCTAGTGCCATCCCTGCCCAATCTAGTGAAAAACCAGCTGTGTCCCGTGATCGAGGCTTC 

CTTCAATGGCATGTATGCAGACCTCCTGCAGCTGGTGAAGGTGCCCATTTCCCTCAGCATTGA 

CCGTCTGGAGTTTGACCTTCTGTATCCTGCCATCAAGGGTGACACCATTCAGCTCTACCTGGG 

GGCCAAGTTGTTGGACTCACAGGGAAAGGTGACCAAGTGGTTCAATAACTCTGCAGCTTCCCT 

GACAATGCCCACCCTGGACAACATCCCGTTCAGCCTCATCGTGAGTCAGGACGTGGTGAAAGC 

TGCAGTGGCTGCTGTGCTCTCTCCAGAAGAATTCATGGTCCTGTTGGACTCTGTGCTTCCTGA 

GAGTGCCCATCGGCTGAAGTCAAGCATCGGGCTGATCAATGAAAAGGCTGCAGATAAGCTGGG 

ATCTACCCAGATCGTGAAGATCCTAACTCAGGACACTCCCGAGTTTTTTATAGACCAAGGCCA 

TGCCAAGGTGGCCCAACTGATCGTGCTGGAAGTGTTTCCCTCCAGTGAAGCCCTCCGCCCTTT 

GTTCACCCTGGGCATCGAAGCCAGCTCGGAAGCTCAGTTTTACACCAAAGGTGACCAACTTAT 

ACTCAACTTGAATAACATCAGCTCTGATCGGATCCAGCTGATGAACTCTGGGATTGGCTGGTT 

CCAACCTGATGTTCTGAAAAACATCATCACTGAGATCATCCACTCCATCCTGCTGCCGAACCA 

GAATGGCAAATTAAGATCTGGGGTCCCAGTGTCATTGGTGAAGGCCTTGGGATTCGAGGCAGC 

TGAGTCCTCACTGACCAAGGATGCCCTTGTGCTTACTCCAGCCTCCTTGTGGAAACCCAGCTC 

TCCTGTCTCCCAGTGAAGACTTGGATGGCAGCCATCAGGGAAGGCTGGGTCCCAGCTGGGAGT 

ATGGGTGTGAGCTCTATAGACCATCCCTCTCTGCAATCAATAAACACTTGCCTGTGAAAAA 
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FIGURE 78 

MAGPWTFTLLCGLLAATLIQATLSPTAVLILGPKVIKEKLTQELKDHNATSILQQLPLLSAMR 
EKPAGGIPVLGSLVNTVLKHIIWLKVITANILQLQVKPSANDQELLVKIPLDMVAGFNTPLVK 

T I VE FHMT T E AQ AT I RM DT S AS G PT RL VL S DC AT S HG S LR I QLL YKL S FL VN AL AKQ VMN LL V 
PSLPNLVKNQLCPVIEASFNGMYADLLQLVKVPISLSIDRLEFDLLYPAIKGDTIQLYLGAKL 
LDSQGKVTKWFNNSAASLTMPTLDNIPFSLIVSQDVVKAAVAAVLSPEEFMVLLDSVLPESAH 
RLKSSIGLINEKAADKLGSTQIVKILTQDTPEFFIDQGHAKVAQLIVLEVFPSSEALRPLFTL 
GIEASSEAQFYTKGDQLILNLNNISSDRIQLMNSGIGWFQPDVLKNIITEIIHSILLPNQNGK 
LRSGVPVSLVKALGFEAAESSLTKDALVLTPASLWKPSSPVSQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-21 

N-glycosylation sites . 

amino acids 48-51, 264-267, 401-404 

Glycosaminoglycan attachment site . 

amino acids 412-415 

LBP / BPI / CETP family proteins. 

amino acids 407-457 
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FIGURE 79 

GAGAGAAGTCAGCCTGGCAGAGAGACTCTGAAATGAGGGATTAGAGGTGTTCAAGGAGCAAGA 
GCTTCAGCCTGAAGACAAGGGAGCAGTCCCTGAAGACGCTTCTACTGAGAGGTCTGCCATGGC 
CTCTCTTGGCCTCCAACTTGTGGGCTACATCCTAGGCCTTCTGGGGCTTTTGGGCACACTGGT 
TGCCATGCTGCTCCCCAGCTGGAAAACAAGTTCTTATGTCGGTGCCAGCATTGTGACAGCAGT 
TGGCTTCTCCAAGGGCCTCTGGATGGAATGTGCCACACACAGCACAGGCATCACCCAGTGTGA 
CATCTATAGCACCCTTCTGGGCCTGCCCGCTGACATCCAGGCTGCCCAGGCCATGATGGTGAC 
ATCCAGTGCAATCTCCTCCCTGGCCTGCATTATCTCTGTGGTGGGCATGAGATGCACAGTCTT 
CTGCCAGGAATCCCGAGCCAAAGACAGAGTGGCGGTAGCAGGTGGAGTCTTTTTCATCCTTGG 
AGGCCTCCTGGGATTCATTCCTGTTGCCTGGAATCTTCATGGGATCCTACGGGACTTCTACTC 
ACCACTGGTGCCTGACAGCATGAAATTTGAGATTGGAGAGGCTCTTTACTTGGGCATTATTTC 
TTCCCTGTTCTCCCTGATAGCTGGAATCATCCTCTGCTTTTCCTGCTCATCCCAGAGAAATCG 
CTCCAACTACTACGATGCCTACCAAGCCCAACCTCTTGCCACAAGGAGCTCTCCAAGGCCTGG 
TCAACCTCCCAAAGTCAAGAGTGAGTTCAATTCCTACAGCCTGACAGGGTATGTGTGAAGAAC 
CAGGGGCCAGAGCTGGGGGGTGGCTGGGTCTGTGAAAAACAGTGGACAGCACCCCGAGGGCCA 
CAGGTGAGGGACACTACCACTGGATCGTGTCAGAAGGTGCTGCTGAGGATAGACTGACTTTGG 
CCATTGGATTGAGCAAAGGCAGAAATGGGGGCTAGTGTAACAGCATGCAGGTTGAATTGCCAA 
GGATGCTCGCCATGCCAGCCTTTCTGTTTTCCTCACCTTGCTGCTCCCCTGCCCTAAGTCCCC 
AACCCTCAACTTGAAACCCCATTCCCTTAAGCCAGGACTCAGAGGATCCCTTTGCCCTCTGGT 
TTACCTGGGACTCCATCCCCAAACCCACTAATCACATCCCACTGACTGACCCTCTGTGATCAA 
AGACCCTCTCTCTGGCTGAGGTTGGCTCTTAGCTCATTGCTGGGGATGGGAAGGAGAAGCAGT 
GGCTTTTGTGGGCATTGCTCTAACCTACTTCTCAAGCTTCCCTCCAAAGAAACTGATTGGCCC 
TGGAACCTCCATCCCACTCTTGTTATGACTCCACAGTGTCCAGACTAATTTGTGCATGAACTG 
AAATAAAACCATCCTACGGTATCCAGGGAACAGAAAGCAGGATGCAGGATGGGAGGACAGGAA 

GGCAGCCTGGGACATTTAAAAAAATA 
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FIGURE 80 

MASLGLQLVGYILGLLGLLGTLVAMLLPSWKTSSYVGASIVTAVGFSKGLWMECATHSTGITQ 
CDIYSTLLGLPADIQAAQAMMVTSSAISSLACIISWGMRCTVFCQESRAKDRVAVAGGVFFI 
LGGLLGFIPVAWNLHGILRDFYSPLVPDSMKFEIGEALYLGIISSLFSLIAGIILCFSCSSQR 
NRSNYYDAYQAQPLATRSSPRPGQPPKVKSEFNSYSLTGYV 

Important features of the protein: 
Signal peptide: 

amino acids 1-24 

Transmembrane domains : 

amino acids 82-102, 117-140, 163-182 

N-glycosylation site. 

amino acids 190-193 

PMP-22 / EMP / MP20 family proteins. 

amino acids 46-59 



81/168 



FIGURE 81 

CCCACGCGTCCGCGCCTCTCCCTTCTGCTGGACCTTCCTTCGTCTCTCCATCTCTCCCTCCTT 

TCCCCGCGTTCTCTTTCCACCTTTCTCTTCTTCCCACCTTAGACCTCCCTTCCTGCCCTCCTT 

TCCTGCCCACCGCTGCTTCCTGGCCCTTCTCCGACCCCGCTCTAGCAGCAGACCTCCTGGGGT 

CTGTGGGTTGATCTGTGGCCCCTGTGCCTCCGTGTCCTTTTCGTCTCCCTTCCTCCCGACTCC 

GCTCCCGGACCAGCGGCCTGACCCTGGGGAAAGGATGGTTCCCGAGGTGAGGGTCCTCTCCTC 

CTTGCTGGGACTCGCGCTGCTCTGGTTCCCCCTGGACTCCCACGCTCGAGCCCGCCCAGACAT 

GTTCTGCCTTTTCCATGGGAAGAGATACTCCCCCGGCGAGAGCTGGCACCCCTACTTGGAGCC 

ACAAGGCCTGATGTACTGCCTGCGCTGTACCTGCTCAGAGGGCGCCCATGTGAGTTGTTACCG 

CCTCCACTGTCCGCCTGTCCACTGCCCCCAGCCTGTGACGGAGCCACAGCAATGCTGTCCCAA 

GTGTGTGGAACCTCACACTCCCTCTGGACTCCGGGCCCCACCAAAGTCCTGCCAGCACAACGG 

GACCATGTACCAACACGGAGAGATCTTCAGTGCCCATGAGCTGTTCCCCTCCCGCCTGCCCAA 

CCAGTGTGTCCTCTGCAGCTGCACAGAGGGCCAGATCTACTGCGGCCTCACAACCTGCCCCGA 

ACCAGGCTGCCCAGCACCCCTCCCACTGCCAGACTCCTGCTGCCAAGCCTGCAAAGATGAGGC 

AAGTGAGCAATCGGATGAAGAGGACAGTGTGCAGTCGCTCCATGGGGTGAGACATCCTCAGGA 

TCCATGTTCCAGTGATGCTGGGAGAAAGAGAGGCCCGGGCACCCCAGCCCCCACTGGCCTCAG 

CGCCCCTCTGAGCTTCATCCCTCGCCACTTCAGACCCAAGGGAGCAGGCAGCACAACTGTCAA 

GATCGTCCTGAAGGAGAAACATAAGAAAGCCTGTGTGCATGGCGGGAAGACGTACTCCCACGG 

GGAGGTGTGGCACCCGGCCTTCCGTGCCTTCGGCCCCTTGCCCTGCATCCTATGCACCTGTGA 

GGATGGCCGCCAGGACTGCCAGCGTGTGACCTGTCCCACCGAGTACCCCTGCCGTCACCCCGA 

GAAAGTGGCTGGGAAGTGCTGCAAGATTTGCCCAGAGGACAAAGCAGACCCTGGCCACAGTGA 

GATCAGTTCTACCAGGTGTCCCAAGGCACCGGGCCGGGTCCTCGTCCACACATCGGTATCCCC 

AAGCCCAGACAACCTGCGTCGCTTTGCCCTGGAACACGAGGCCTCGGACTTGGTGGAGATCTA 

CCTCTGGAAGCTGGTAAAAGATGAGGAAACTGAGGCTCAGAGAGGTGAAGTACCTGGCCCAAG 

GCCACACAGCCAGAATCTTCCACTTGACTCAGATCAAGAAAGTCAGGAAGCAAGACTTCCAGA 

AAGAGGCACAGCACTTCCGACTGCTCGCTGGCCCCCACGAAGGTCACTGGAACGTCTTCCTAG 

CCCAGACCCTGGAGCTGAAGGTCACGGCCAGTCCAGACAAAGTGACCAAGACATAACAAAGAC 

CTAACAGTTGCAGATATGAGCTGTATAATTGTTGTTATTATATATTAATAAATAAGAAGTTGC 

ATTACCCTCAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 82 

MVPEVRVLSSLLGLALLWFPLDSHARARPDMFCLFHGKRYSPGESWHPYLEPQGLMYCLRCTC 
SEGAHVSCYRLHCPPVHCPQPVTEPQQCCPKCVEPHTPSGLRAPPKSCQHNGTMYQHGEIFSA 
HELFPSRLPNQCVLCSCTEGQIYCGLTTCPEPGCPAPLPLPDSCCQACKDEASEQSDEEDSVQ 
SLHGVRHPQDPCSSDAGRKRGPGTPAPTGLSAPLSFIPRHFRPKGAGSTTVKIVLKEKHKKAC 
VHGGKTYSHGEVWHPAFRAFGPLPCILCTCEDGRQDCQRVTCPTEYPCRHPEKVAGKCCKICP 
EDKADPGHSEISSTRCPKAPGRVLVHTSVSPSPDNLRRFALEHEASDLVEIYLWKLVKDEETE 
AQRGEVPGPRPHSQNLPLDSDQESQEARLPERGTALPTARWPPRRSLERLPSPDPGAEGHGQS 

RQSDQDITKT 



Signal peptide: 

amino acids 1-25 
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FIGURE 83 

GACAGCTGTGTCTCGATGGAGTAGACTCTCAGAACAGCGCAGTTTGCCCTCCGCTCACGCAGA 

GCCTCTCCGTGGCTTCCGCACCTTGAGCATTAGGCCAGTTCTCCTCTTCTCTCTAATCCATCC 

GTCACCTCTCCTGTCATCCGTTTCCATGCCGTGAGGTCCATTCACAGAACACATCCMGGCTC 

TCATGCTCAGTTTGGTTCTGAGTCTCCTCAAGCTGGGATCAGGGCAGTGGCAGGTGTTTGGGC 

CAGACAAGCCTGTCCAGGCCTTGGTGGGGGAGGACGCAGCATTCTCCTGTTTCCTGTCTCCTA 

AGACCAATGCAGAGGCCATGGAAGTGCGGTTCTTCAGGGGCCAGTTCTCTAGCGTGGTCCACC 

TCTACAGGGACGGGAAGGACCAGCCATTTATGCAGATGCCACAGTATCAAGGCAGGACAAAAC 

TGGTGAAGGATTCTATTGCGGAGGGGCGCATCTCTCTGAGGCTGGAAAACATTACTGTGTTGG 

ATGCTGGCCTCTATGGGTGCAGGATTAGTTCCCAGTCTTACTACCAGAAGGCCATCTGGGAGC 

TACAGGTGTCAGCACTGGGCTCAGTTCCTCTCATTTCCATCACGGGATATGTTGATAGAGACA 

TCCAGCTACTCTGTCAGTCCTCGGGCTGGTTCCCCCGGCCCACAGCGAAGTGGAAAGGTCCAC 

AAGGACAGGATTTGTCCACAGACTCCAGGACAAACAGAGACATGCATGGCCTGTTTGATGTGG 

AGATCTCTCTGACCGTCCAAGAGAACGCCGGGAGCATATCCTGTTCCATGCGGCATGCTCATC 

TGAGCCGAGAGGTGGAATCCAGGGTACAGATAGGAGATACCTTTTTCGAGCCTATATCGTGGC 

ACCTGGCTACCAAAGTACTGGGAATACTCTGCTGTGGCCTATTTTTTGGCATTGTTGGACTGA 

AGATTTTCTTCTCCAAATTCCAGTGGAAAATCCAGGCGGAACTGGACTGGAGAAGAAAGCACG 

GACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCTGGATCCAGAGACGG 

CTCACCCGAAGCTCTGCGTTTCTGATCTGAAAACTGTAACCCATAGAAAAGCTCCCCAGGAGG 

TGCCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGTGGCTTCTCAGAGTTTCCAAGCAG 

GGAAACATTACTGGGAGGTGGACGGAGGACACAATAAAAGGTGGCGCGTGGGAGTGTGCCGGG 

ATGATGTGGACAGGAGGAAGGAGTACGTGACTTTGTCTCCCGATCATGGGTACTGGGTCCTCA 

GACTGAATGGAGAACATTTGTATTTCACATTAAATCCCCGTTTTATCAGCGTCTTCCCCAGGA 

CCCCACCTACAAAAATAGGGGTCTTCCTGGACTATGAGTGTGGGACCATCTCCTTCTTCAACA 

TAAATGACCAGTCCCTTATTTATACCCTGACATGTCGGTTTGAAGGCTTATTGAGGCCCTACA 

TTGAGTATCCGTCCTATAATGAGCAAAATGGAACTCCCATAGTCATCTGCCCAGTCACCCAGG 

AATCAGAGAAAGAGGCCTCTTGGCAAAGGGCCTCTGCAATCCCAGAGACAAGCAACAGTGAGT 

CCTCCTCACAGGCAACCACGCCCTTCCTCCCCAGGGGTGAAATGTAGGATGAATCACATCCCA 

CATTCTTCTTTAGGGATATTAAGGTCTCTCTCCCAGATCCAAAGTCCCGCAGCAGCCGGCCAA 

GGTGGCTTCCAGATGAAGGGGGACTGGCCTGTCCACATGGGAGTCAGGTGTCATGGCTGCCCT 

GAGCTGGGAGGGAAGAAGGCTGACATTACATTTAGTTTGCTCTCACTCCATCTGGCTAAGTGA 

TCTTGAAATACCACCTCTCAGGTGAAGAACCGTCAGGAATTCCCATCTCACAGGCTGTGGTGT 

AGAT T AAG T AGAC AAGGAAT GT GAAT AAT GC TT AG AT C T TAT T GAT G AC AG AGT GT ATC C T AA 
TGGTTTGTT CAT TAT AT TACACTT T C AGT AAAAAAA 



84/168 



FIGURE 84 

MALMLSLVLSLLKLGSGQWQVFGPDKPVQALVGEDAAFSCFLSPKTNAEAMEVRFFRGQFSSV 
VHLYRDGKDQPFMQMPQYQGRTKLVKDSIAEGRISLRLENITVLDAGLYGCRISSQSYYQKAI 
WELQVSALGSVPLISITGYVDRDIQLLCQSSGWFPRPTAKWKGPQGQDLSTDSRTNRDMHGLF 
DVEISLTVQENAGSISCSMRHAHLSREVESRVQIGDTFFEPISWHLATKVLGILCCGLFFGIV 
GLKIFFSKFQWKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAP 
QEVPHSEKRFTRKSVVASQSFQAGKHYWEVDGGHNKRWRVGVCRDDVDRRKEYVTLSPDHGYW 
VLRLNGEHLYFTLNPRFISVFPRTPPTKIGVFLDYECGTISFFNINDQSLIYTLTCRFEGLLR 
PYIEYPSYNEQNGTPIVICPVTQESEKEASWQRASAIPETSNSESSSQATTPFLPRGEM 

Signal peptide: 

amino acids 1-17 

Transmembrane domain: 

amino acids 239-255 
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FIGURE 85 

AACAGACGTTCCCTCGCGGCCCTGGCACCTCTAACCCCAGACATGCTGCTGCTGCTGCTGCCC 
CTGCTCTGGGGGAGGGAGAGGGCGGAAGGACAGACAAGTAAACTGCTGACGATGCAGAGTTCC 
GTGACGGTGCAGGAAGGCCTGTGTGTCCATGTGCCCTGCTCCTTCTCCTACCCCTCGCATGGC 
TGGATTTACCCTGGCCCAGTAGTTCATGGCTACTGGTTCCGGGAAGGGGCCAATACAGACCAG 
GATGCTCCAGTGGCCACAAACAACCCAGCTCGGGCAGTGTGGGAGGAGACTCGGGACCGATTC 
CACCTCCTTGGGGACCCACATACCAAGAATTGCACCCTGAGCATCAGAGATGCCAGAAGAAGT 
GATGCGGGGAGATACTTCTTTCGTATGGAGAAAGGAAGTATAAAATGGAATTATAAACATCAC 
CGGCTCTCTGTGAATGTGACAGCCTTGACCCACAGGCCCAACATCCTCATCCCAGGCACCCTG 
GAGTCCGGCTGCCCCCAGAATCTGACCTGCTCTGTGCCCTGGGCCTGTGAGCAGGGGACACCC 
CCTATGATCTCCTGGATAGGGACCTCCGTGTCCCCCCTGGACCCCTCCACCACCCGCTCCTCG 
GTGCTCACCCTCATCCCACAGCCCCAGGACCATGGCACCAGCCTCACCTGTCAGGTGACCTTC 
CCTGGGGCCAGCGTGACCACGAACAAGACCGTCCATCTCAACGTGTCCTACCCGCCTCAGAAC 
TTGACCATGACTGTCTTCCAAGGAGACGGCACAGTATCCACAGTCTTGGGAAATGGCTCATCT 
CTGTCACTCCCAGAGGGCCAGTCTCTGCGCCTGGTCTGTGCAGTTGATGCAGTTGACAGCAAT 
CCCCCTGCCAGGCTGAGCCTGAGCTGGAGAGGCCTGACCCTGTGCCCCTCACAGCCCTCAAAC 
CCGGGGGTGCTGGAGCTGCCTTGGGTGCACCTGAGGGATGCAGCTGAATTCACCTGCAGAGCT 
CAGAACCCTCTCGGCTCTCAGCAGGTCTACCTGAACGTCTCCCTGCAGAGCAAAGCCACATCA 
GGAGTGACTCAGGGGGTGGTCGGGGGAGCTGGAGCCACAGCCCTGGTCTTCCTGTCCTTCTGC 
GTCATCTTCGTTGTAGTGAGGTCCTGCAGGAAGAAATCGGCAAGGCCAGCAGCGGGCGTGGGA 
GATACGGGCATAGAGGATGCAAACGCTGTCAGGGGTTCAGCCTCTCAGGGGCCCCTGACTGAA 
CCTTGGGCAGAAGACAGTCCCCCAGACCAGCCTCCCCCAGCTTCTGCCCGCTCCTCAGTGGGG 
GAAGGAGAGCTCCAGTATGCATCCCTCAGCTTCCAGATGGTGAAGCCTTGGGACTCGCGGGGA 
CAGGAGGCCACTGACACCGAGTACTCGGAGATCAAGATCCACAGAT6AGAAACTGCAGAGACT 
CACCCTGATTGAGGGATCACAGCCCCTCCAGGCAAGGGAGAAGTCAGAGGCTGATTCTTGTAG 
AATTAACAGCCCTCAACGTGATGAGCTATGATAACACTATGAATTATGTGCAGAGTGAAAAGC 
ACACAGGCTTTAGAGTCAAAGTATCTCAAACCTGAATCCACACTGTGCCCTCCCTTTTATTTT 

TTTAACTAAAAGACAGACAAATTCCTA 
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FIGURE 86 

MLLLLLPLLWGRERAEGQTSKLLTMQSSVTVQEGLCVHVPCSFSYPSHGWIYPGPVVHGYWFR 
EGANTDQDAPVATNNPARAVWEETRDRFHLLGDPHTKNCTLSIRDARRSDAGRYFFRMEKGSI 
KWNYKHHRLSVNVTALTHRPNILIPGTLESGCPQNLTCSVPWACEQGTPPMISWIGTSVSPLD 
PSTTRSSVLTLIPQPQDHGTSLTCQVTFPGASVTTNKTVHLNVSYPPQNLTMTVFQGDGTVST 
VLGNGSSLSLPEGQSLRLVCAVDAVDSNPPARLSLSWRGLTLCPSQPSNPGVLELPWVHLRDA 
AEFTCRAQNPLGSQQVYLNVSLQSKATSGVTQGVVGGAGATALVFLSFCVIFVVVRSCRKKSA 
RPAAGVGDTGIEDANAVRGSASQGPLTEPWAEDSPPDQPPPASARSSVGEGELQYASLSFQMV 

KPWDSRGQEATDTEYSEIKIHR 

Signal peptide: 

amino acids 1-15 

Transmembrane domain: 

amino acids 351-370 
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FIGURE 87 

AGAAAGCTGCACTCTGTTGAGCTCCAGGGCGCAGTGGAGGGAGGGAGTGAAGGAGCTCTCTGT 
ACCCAAGGAAAGTGCAGCTGAGACTCAGACAAGATTACAATGAACCAACTCAGCTTCCTGCTG 
TTTCTCATAGCGACCACCAGAGGATGGAGTACAGATGAGGCTAATACTTACTTCAAGGAATGG 
ACCTGTTCTTCGTCTCCATCTCTGCCCAGAAGCTGCAAGGAAATCAAAGACGAATGTCCTAGT 
GCATTTGATGGCCTGTATTTTCTCCGCACTGAGAATGGTGTTATCTACCAGACCTTCTGTGAC 
ATGACCTCTGGGGGTGGCGGCTGGACCCTGGTGGCCAGCGTGCATGAGAATGACATGCGTGGG 
AAGTGCACGGTGGGCGATCGCTGGTCCAGTCAGCAGGGCAGCAAAGCAGACTACCCAGAGGGG 
GACGGCAACTGGGCCAACTACAACACCTTTGGATCTGCAGAGGCGGCCACGAGCGATGACTAC 
AAGAACCCTGGCTACTACGACATCCAGGCCAAGGACCTGGGCATCTGGCACGTGCCCAATAAG 
TCCCCCATGCAGCACTGGAGAAACAGCTCCCTGCTGAGGTACCGCACGGACACTGGCTTCCTC 
CAGACACTGGGACATAATCTGTTTGGCATCTACCAGAAATATCCAGTGAAATATGGAGAAGGA 
AAGTGTTGGACTGACAACGGCCCGGTGATCCCTGTGGTCTATGATTTTGGCGACGCCCAGAAA 
ACAGCATCTTATTACTCACCCTATGGCCAGCGGGAATTCACTGCGGGATTTGTTCAGTTCAGG 
GTATTTAATAACGAGAGAGCAGCCAACGCCTTGTGTGCTGGAATGAGGGTCACCGGATGTAAC 
ACTGAGCATCACTGCATTGGTGGAGGAGGATACTTTCCAGAGGCCAGTCCCCAGCAGTGTGGA 
GATTTTTCTGGTTTTGATTGGAGTGGATATGGAACTCATGTTGGTTACAGCAGCAGCCGTGAG 
ATAACTGAGGCAGCTGTGCTTCTATTCTATCGTTGAGAGTTTTGTGGGAGGGAACCCAGACCT 
CTCCTCCCAACCATGAGATCCCAAGGATGGAGAACAACTTACCCAGTAGCTAGAATGTTAATG 
GC AGAAGAGAAAAC AAT AAAT CAT AT T GACT CAAGAAAAAAA 
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FIGURE 88 

MNQLSFLLFLIATTRGWSTDEANTYFKEWTCSSSPSLPRSCKEIKDECPSAFDGLYFLRTENG 
VIYQT FC DMT SGGGGWTLVAS VHENDMRGKCT VGDRWS SQQGSKADY PEGDGNWAN YNT FGS A 
EAATSDDYKNPGYYDIQAKDLGIWHVPNKSPMQHWRNSSLLRYRTDTGFLQTLGHNLFGIYQK 
YPVKYGEGKCWTDNGPVIPVVYDFGDAQKTASYYSPYGQREFTAGFVQFRVFNNERAANALCA 
GMRVTGCNTEHHCIGGGGYFPEASPQQCGDFSGFDWSGYGTHVGYSSSREITEAAVLLFYR 

Important features : 
Signal peptide: 

amino acids 1-16 

N-glycosylation site. 

amino acids 163-167 

Glycosaminoglycan attachment sites . 

amino acids 74-78, 289-293 

N-myristoylation sites . 

amino acids 76-82, 115-121, 124-130, 253-259, 292-298 
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FIGURE 89 

CTAGATTTGTCGGCTTGCGGGGAGACTTCAGGAGTCGCTGTCTCTGAACTTCCAGCCTCAGAG 
ACCGCCGCCCTTGTCCCCGAGGGCCATGGGCCGGGTCTCAGGGCTTGTGCCCTCTCGCTTCCT 
GACGCTCCTGGCGCATCTGGTGGTCGTCATCACCTTATTCTGGTCCCGGGACAGCAACATACA 
GGCCTGCCTGCCTCTCACGTTCACCCCCGAGGAGTATGACAAGCAGGACATTCAGCTGGTGGC 
CGCGCTCTCTGTCACCCTGGGCCTCTTTGCAGTGGAGCTGGCCGGTTTCCTCTCAGGAGTCTC 
CATGTTCAACAGCACCCAGAGCCTCATCTCCATTGGGGCTCACTGTAGTGCATCCGTGGCCCT 
GTCCTTCTTCATATTCGAGCGTTGGGAGTGCACTACGTATTGGTACATTTTTGTCTTCTGCAG 
TGCCCTTCCAGCTGTCACTGAAATGGCTTTATTCGTCACCGTCTTTGGGCTGAAAAAGAAACC 
CTTCTGATTACCTTCATGACGGGAACCTAAGGACGAAGCCTACAGGGGCAAGGGCCGCTTCGT 
ATTCCTGGAAGAAGGAAGGCATAGGCTTCGGTTTTCCCCTCGGAAACTGCTTCTGCTGGAGGA 
TATGTGTTGGAATAATTACGTCTTGAGTCTGGGATTATCCGCATTGTATTTAGTGCTTTGTAA 
TAAAATATGTTTTGTAGTAACATTAAGACTTATATACAGTTTTAGGGGACAATTAAAAAAAAA 

AAA 
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FIGURE 90 

MGRVSGLVPSRFLTLLAHLVVVITLFWSRDSNIQACLPLTFTPEEYDKQDIQLVAALSVTLGL 
FAVELAGFLSGVSMFNSTQSLISIGAHCSASVALSFFIFERWECTTYWYIFVFCSALPAVTEM 

ALFVTVFGLKKKPF 
Transmembrane domain: 

amino acids 12-28 (type II), 51-66, 107-124 



91/168 



FIGURE 91 

CTGGGACCCCGAAAAGAGAAGGGGAGAGCGAGGGGACGAGAGCGGAGGAGGAAGATGCAACTG 
ACTCGCTGCTGCTTCGTGTTCCTGGTGCAGGGTAGCCTCTATCTGGTCATCTGTGGCCAGGAT 
GATGGTCCTCCCGGCTCAGAGGACCCTGAGCGTGATGACCACGAGGGCCAGCCCCGGCCCCGG 
GTGCCTCGGAAGCGGGGCCACATCTCACCT7VAGTCCCGCCCCATGGCCAATTCCACTCTCCTA 
GGGCTGCTGGCCCCGCCTGGGGAGGCTTGGGGCATTCTTGGGCAGCCCCCCAACCGCCCGAAC 
CACAGCCCCCCACCCTCAGCCAAGGTGAAGA7\AATCTTTGGCTGGGGCGACTTCTACTCCAAC 
ATCAAGACGGTGGCCCTGAACCTGCTCGTCACAGGGAAGATTGTGGACCATGGCAATGGGACC 
TTCAGCGTCCACTTCCAACACAATGCCACAGGCCAGGGAAACATCTCCATCAGCCTCGTGCCC 
CCCAGTAAAGCTGTAGAGTTCCACCAGGAACAGCAGATCTTCATCGAAGCCAAGGCCTCCAAA 
ATCTTCAACTGCCGGATGGAGTGGGAGAAGGTAGAACGGGGCCGCCGGACCTCGCTTTGCACC 
CACGACCCAGCCAAGATCTGCTCCCGAGACCACGCTCAGAGCTCAGCCACCTGGAGCTGCTCC 
CAGCCCTTCAAAGTCGTCTGTGTCTACATCGCCTTCTACAGCACGGACTATCGGCTGGTCCAG 
AAGGTGTGCCCAGATTACAACTACCATAGTGATACCCCCTACTACCCATCTGGGTGACCCGGG 
GCAGGCCACAGAGGCCAGGCCAGGGCTGGAAGGACAGGCCTGCCCATGCAGGAGACCATCTGG 
ACACCGGGCAGGGAAGGGGTTGGGCCTCAGGCAGGGAGGGGGGTGGAGACGAGGAGATGCCAA 
GTGGGGCCAGGGCCAAGTCTCAAGTGGCAGAGAAAGGGTCCCAAGTGCTGGTCCCAACCTGAA 
GCTGTGGAGTGACTAGATCACAGGAGCACTGGAGGAGGAGTGGGCTCTCTGTGCAGCCTCACA 
GGGCTTTGCCACGGAGCCACAGAGAGATGCTGGGTCCCCGAGGCCTGTGGGCAGGCCGATCAG 
TGTGGCCCCAGATCAAGTCATGGGAGGAAGCTAAGCCCTTGGTTCTTGCCATCCTGAGGAAAG 
ATAGCAACAGGGAGGGGGAGATTTCATCAGTGTGGACAGCCTGTCAACTTAGGATGGATGGCT 
GAGAGGGCTTCCTAGGAGCCAGTCAGCAGGGTGGGGTGGGGCCAGAGGAGCTCTCCAGCCCTG 
CCTAGTGGGCGCCCTGAGCCCCTTGTCGTGTGCTGAGCATGGCATGAGGCTGAAGTGGCAACC 
CTGGGGTCTTTGATGTCTTGACAGATTGACCATCTGTCTCCAGCCAGGCCACCCCTTTCCAAA 
ATTCCCTCTTCTGCCAGTACTCCCCCTGTACCACCCATTGCTGATGGCACACCCATCCTTAAG 
CTAAGACAGGACGATTGTGGTCCTCCCACACTAAGGCCACAGCCCATCCGCGTGCTGTGTGTC 
CCTCTTCCACCCCAACCCCTGCTGGCTCCTCTGGGAGCATCCATGTCCCGGAGAGGGGTCCCT 
CAACAGTCAGCCTCACCTGTCAGACCGGGGTTCTCCCGGATCTGGATGGCGCCGCCCTCTCAG 
CAGCGGGCACGGGTGGGGCGGGGCCGGGCCGCAGAGCATGTGCTGGATCTGTTCTGTGTGTCT 
GTCTGTGGGTGGGGGGAGGGGAGGGAAGTCTTGTGAAACCGCTGATTGCTGACTTTTGTGTGA 
AGAATCGTGTTCTTGGAGCAGGAAATAAAGCTTGCCCCGGGGCA 
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FIGURE 92 



MQLTRCCFVFLVQGSLYLVICGQDDGPPGSEDPERDDHEGQPRPRVPRKRGHISPKSRPMANS 
TLLGLLAPPGEAWGILGQPPNRPNHSPPPSAKVKKIFGWGDFYSNIKTVALNLLVTGKIVDHG 
NGTFSVHFQHNATGQGNISISLVPPSKAVEFHQEQQIFIEAKASKIFNCRMEWEKVERGRRTS 
LCTHDPAKICSRDHAQSSATWSCSQPFKVVCVYIAFYSTDYRLVQKVCPDYNYHSDTPYYPSG 

Important features of the protein: 
Signal peptide: 

amino acids 1-14 




N-glycosylation sites . 

amino acids 62-65, 127-130, 137-140, 143-146 



2-oxo acid dehydrogenases acyl transferase 

amino acids 61-71 
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FIGURE93 

CGGTGGCCATGACTGCGGCCGTGTTCTTCGGCTGCGCCTTCATTGCCTTCGGGCCTGCGCTCG 
CCCTTTATGTCTTCACCATCGCCATCGAGCCGTTGCGTATCATCTTCCTCATCGCCGGAGCTT 
TCTTCTGGTTGGTGTCTCTACTGATTTCGTCCCTTGTTTGGTTCATGGCAAGAGTCATTATTG 
ACAACAAAGATGGACCAACACAGAAATATCTGCTGATCTTTGGAGCGTTTGTCTCTGTCTATA 
TCCAAGAAATGTTCCGATTTGCATATTATAAACTCTTAAAAAAAGCCAGTGAAGGTTTGAAGA 
GTATAAACCCAGGTGAGACAGCACCCTCTATGCGACTGCTGGCCTATGTTTCTGGCTTGGGCT 
TTGGAATCATGAGTGGAGTATTTTCCTTTGTGAATACCCTATCTGACTCCTTGGGGCCAGGCA 
CAGTGGGCATTCATGGAGATTCTCCTCAATTCTTCCTTTATTCAGCTTTCATGACGCTGGTCA 
TTATCTTGCTGCATGTATTCTGGGGCATTGTATTTTTTGATGGCTGTGAGAAGAAAAAGTGGG 
GCATCCTCCTTATCGTTCTCCTGACCCACCTGCTGGTGTCAGCCCAGACCTTCATAAGTTCTT 
ATTATGGAATAAACCTGGCGTCAGCATTTATAATCCTGGTGCTCATGGGCACCTGGGCATTCT 
TAGCTGCGGGAGGCAGCTGCCGAAGCCTGAAACTCTGCCTGCTCTGCCAAGACAAGAACTTTC 
TTCTTTACAACCAGCGCTCCAGATAACCTCAGGGAACCAGCACTTCCCAAACCGCAGACTACA 
TCTTTAGAGGAAGCACAACTGTGCCTTTTTCTGAAAATCCCTTTTTCTGGTGGAATTGAGAAA 

GAAATAAAACTATGCAGATA 
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FIGURE 94 

MTAAVFFGCAFIAFGPALALYVFTIAIEPLRIIFLIAGAFFWLVSLLISSLVWFMARVIIDNK 
DGPTQKYLLIFGAFVSVYIQEMFRFAYYKLLKKASEGLKSINPGETAPSMRLLAYVSGLGFGI 
MSGVFSFVNTLSDSLGPGTVGIHGDSPQFFLYSAFMTLVIILLHVFWGIVFFDGCEKKKWGIL 
LIVLLTHLLVSAQTFISSYYGINLASAFIILVLMGTWAFLAAGGSCRSLKLCLLCQDKNFLLY 

NQRSR 

Important features of the protein: 
Signal peptide: 

amino acids 1-19 

Transmembrane domains : 

amino acids 32-51, 119-138, 152-169, 216-235 

Glycosaminoglycan attachment site . 

amino acids 120-123 

Sodium: neurotransmitter symporter family protein 

amino acids 31-65 
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FTGURE 95 

AATTTTTCACCAGAGTAAACTTGAGAAACCAACTGGACCTTGAGTATTGTACATTTTGCCTCG 
TGGACCCAAAGGTAGCAATCTGAAACATGAGGAGTACGATTCTACTGTTTTGTCTTCTAGGAT 
CAACTCGGTCATTACCACAGCTCAAACCTGCTTTGGGACTCCCTCCCACAAAACTGGCTCCGG 
ATCAGGGAACACTACCAAACCAACAGCAGTCAAATCAGGTCTTTCCTTCTTTAAGTCTGATAC 
CATTAACACAGATGCTCACACTGGGGCCAGATCTGCATCTGTTAAATCCTGCTGCAGGAATGA 
CACCTGGTACCCAGACCCACCCATTGACCCTGGGAGGGTTGAATGTACAACAGCAACTGCACC 
CACATGTGTTACCAATTTTTGTCACACAACTTGGAGCCCAGGGCACTATCCTAAGCTCAGAGG 
AATTGCCACAAATCTTCACGAGCCTCATCATCCATTCCTTGTTCCCGGGAGGCATCCTGCCCA 
CCAGTCAGGCAGGGGCTAATCCAGATGTCCAGGATGGAAGCCTTCCAGCAGGAGGAGCAGGTG 
TAAATCCTGCCACCCAGGGAACCCCAGCAGGCCGCCTCCCAACTCCCAGTGGCACAGATGACG 
ACTTTGCAGTGACCACCCCTGCAGGCATCCAAAGGAGCACACATGCCATCGAGGAAGCCACCA 
CAGAATCAGCAAATGGAATTCAGTAAGCTGTTTCAAATTTTTTCAACTAAGCTGCCTCGAATT 

T GGT GAT AC AT GTGAAT CT TT AT CAT T GAT TAT AT TAT GGAAT AGAT T GAGAC ACAT T GG AT A 
GTCTTAGAAGAAATTAATTCTTAATTTACCTGAAAATATTCTTGAAATTTCAGAAAATATGTT 

CTATGTAGAGAATCCCAACTTTTAAAAACAATAATTCAATGGATAAATCTGTCTTTGAAATAT 

AACATTATGCTGCCTGGATGATATGCATATTAAAACATATTTGGAAAACTGGAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 96 

MRSTILLFCLLGSTRSLPQLKPALGLPPTKLAPDQGTLPNQQQSNQVFPSLSLIPLTQM 
LTLGPDLHLLNPAAGMTPGTQTHPLTLGGLNVQQQLHPHVLPIFVTQLGAQGTILSSEE 
LPQIFTSLIIHSLFPGGILPTSQAGANPDVQDGSLPAGGAGVNPATQGTPAGRLPTPSG 

TDDDFAVTTPAGIQRSTHAIEEATTESANGIQ 



Signal peptide: 

amino acids 1-16 
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FIGURE 97 

GCTCAAGTGCCCTGCCTTGCCCCACCCAGCCCAGCCTGGCCAGAGCCCCCTGGAGAAGGAGCT 

CTCTTCTTGCTTGGCAGCTGGACCAAGGGAGCCAGTCTTGGGCGCTGGAGGGCCTGTCCTGAC 

CATGGTCCCTGCCTGGCTGTGGCTGCTTTGTGTCTCCGTCCCCCAGGCTCTCCCCAAGGCCCA 

GCCTGCAGAGCTGTCTGTGGAAGTTCCAGAAAACTATGGTGGAAATTTCCCTTTATACCTGAC 

CAAGTTGCCGCTGCCCCGTGAGGGGGCTGAAGGCCAGATCGTGCTGTCAGGGGACTCAGGCAA 

GGCAACTGAGGGCCCATTTGCTATGGATCCAGATTCTGGCTTCCTGCTGGTGACCAGGGCCCT 

GGACCGAGAGGAGCAGGCAGAGTACCAGCTACAGGTCACCCTGGAGATGCAGGATGGACATGT 

CTTGTGGGGTCCACAGCCTGTGCTTGTGCACGTGAAGGATGAGAATGACCAGGTGCCCCATTT 

CTCTCAAGCCATCTACAGAGCTCGGCTGAGCCGGGGTACCAGGCCTGGCATCCCCTTCCTCTT 

CCTTGAGGCTTCAGACCGGGATGAGCCAGGCACAGCCAACTCGGATCTTCGATTCCACATCCT 

GAGCCAGGCTCCAGCCCAGCCTTCCCCAGACATGTTCCAGCTGGAGCCTCGGCTGGGGGCTCT 

GGCCCTCAGCCCCAAGGGGAGCACCAGCCTTGACCACGCCCTGGAGAGGACCTACCAGCTGTT 

GGTACAGGTCAAGGACATGGGTGACCAGGCCTCAGGCCACCAGGCCACTGCCACCGTGGAAGT 

CTCCATCATAGAGAGCACCTGGGTGTCCCTAGAGCCTATCCACCTGGCAGAGAATCTCAAAGT 

CCTATACCCGCACCACATGGCCCAGGTACACTGGAGTGGGGGTGATGTGCACTATCACCTGGA 

GAGCCATCCCCCGGGACCCTTTGAAGTGAATGCAGAGGGAAACCTCTACGTGACCAGAGAGCT 

GGACAGAGAAGCCCAGGCTGAGTACCTGCTCCAGGTGCGGGCTCAGAATTCCCATGGCGAGGA 

CTATGCGGCCCCTCTGGAGCTGCACGTGCTGGTGATGGATGAGAATGACAACGTGCCTATCTG 

CCCTCCCCGTGACCCCACAGTCAGCATCCCTGAGCTCAGTCCACCAGGTACTGAAGTGACTAG 

ACTGTCAGCAGAGGATGCAGATGCCCCCGGCTCCCCCAATTCCCACGTTGTGTATCAGCTCCT 

GAGCCCTGAGCCTGAGGATGGGGTAGAGGGGAGAGCCTTCCAGGTGGACCCCACTTCAGGCAG 

TGTGACGCTGGGGGTGCTCCCACTCCGAGCAGGCCAGAACATCCTGCTTCTGGTGCTGGCCAT 

GGACCTGGCAGGCGCAGAGGGTGGCTTCAGCAGCACGTGTGAAGTCGAAGTCGCAGTCACAGA 

TATCAATGATCACGCCCCTGAGTTCATCACTTCCCAGATTGGGCCTATAAGCCTCCCTGAGGA 

TGTGGAGCCCGGGACTCTGGTGGCCATGCTAACAGCCATTGATGCTGACCTCGAGCCCGCCTT 

CCGCCTCATGGATTTTGCCATTGAGAGGGGAGACACAGAAGGGACTTTTGGCCTGGATTGGGA 

GCCAGACTCTGGGCATGTTAGACTCAGACTCTGCAAGAACCTCAGTTATGAGGCAGCTCCAAG 

TCATGAGGTGGTGGTGGTGGTGCAGAGTGTGGCGAAGCTGGTGGGGCCAGGCCCAGGCCCTGG 

AGCCACCGCCACGGTGACTGTGCTAGTGGAGAGAGTGATGCCACCCCCCAAGTTGGACCAGGA 

GAGCTACGAGGCCAGTGTCCCCATCAGTGCCCCAGCCGGCTCTTTCCTGCTGACCATCCAGCC 

CTCCGACCCCATCAGCCGAACCCTCAGGTTCTCCCTAGTCAATGACTCAGAGGGCTGGCTCTG 

CATTGAGAAATTCTCCGGGGAGGTGCACACCGCCCAGTCCCTGCAGGGCGCCCAGCCTGGGGA 

CACCTACACGGTGCTTGTGGAGGCCCAGGATACAGCCCTGACTCTTGCCCCTGTGCCCTCCCA 

ATACCTCTGCACACCCCGCCAAGACCATGGCTTGATCGTGAGTGGACCCAGCAAGGACCCCGA 

TCTGGCCAGTGGGCACGGTCCCTACAGCTTCACCCTTGGTCCCAACCCCACGGTGCAACGGGA 

TTGGCGCCTCCAGACTCTCAATGGTTCCCATGCCTACCTCACCTTGGCCCTGCATTGGGTGGA 

GCCACGTGAACACATAATCCCCGTGGTGGTCAGCCACAATGCCCAGATGTGGCAGCTCCTGGT 

TCGAGTGATCGTGTGTCGCTGCAACGTGGAGGGGCAGTGCATGCGCAAGGTGGGCCGCATGAA 

GGGCATGCCCACGAAGCTGTCGGCAGTGGGCATCCTTGTAGGCACCCTGGTAGCAATAGGAAT 

CTTCCTCATCCTCATTTTCACCCACTGGACCATGTCAAGGAAGAAGGACCCGGATCAACCAGC 

AGACAGCGTGCCCCTGAAGGCGACTGTCTGAATGGCCCAGGCAGCTCTAGCTGGGAGCTTGGC 

CTCTGGCTCCATCTGAGTCCCCTGGGAGAGAGCCCAGCACCCAAGATCCAGCAGGGGACAGGA 

CAGAGTAGAAGCCCCTCCATCTGCCCTGGGGTGGAGGCACCATCACCATCACCAGGCATGTCT 

GCAGAGCCTGGACACCAACTTTATGGACTGCCCATGGGAGTGCTCCAAATGTCAGGGTGTTTG 

CCCAATAATAAAGCCCCAGAGAACTGGGCTGGGCCCTATGGGAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAAAAAAG 
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FIGURE 98 

MVPAWLWLLCVSVPQALPKAQPAELSVEVPENYGGNFPLYLTKLPLPREGAEGQIVLSGDSGK 
ATEGPFAMDPDSGFLLVTRALDREEQAEYQLQVTLEMQDGHVLWGPQPVLVHVKDENDQVPHF 
SQAIYRARLSRGTRPGI PFL FLEAS DRDEPGTANSDLRFHILSQAPAQPSPDMFQLEPRLGAL 
ALSPKGSTSLDHALERTYQLLVQVKDMGDQASGHQATATVEVSIIESTWVSLEPIHLAENLKV 
LYPHHMAQVHWSGGDVHYHLESHPPGPFEVNAEGNLYVTRELDREAQAEYLLQVRAQNSHGED 
YAAPLELHVLVMDENDNVPICPPRDPTVSIPELSPPGTEVTRLSAEDADAPGSPNSHWYQLL 
SPEPEDGVEGRAFQVDPTSGSVTLGVLPLRAGQNILLLVLAMDLAGAEGGFSSTCEVEVAVTD 
INDHAPEFITSQIGPISLPEDVEPGTLVAMLTAIDADLEPAFRLMDFAIERGDTEGTFGLDWE 
PDSGHVRLRLCKNLSYEAAPSHEVVWVQSVAKLVGPGPGPGATATVTVLVERVMPPPKLDQE 
SYEASVPISAPAGSFLLTIQPSDPISRTLRFSLVNDSEGWLCIEKFSGEVHTAQSLQGAQPGD 
TYTVLVEAQDTALTLAPVPSQYLCTPRQDHGLIVSGPSKDPDLASGHGPYSFTLGPNPTVQRD 
WRLQTLNGSHAYLTLALHWVEPREHIIPVVVSHNAQMWQLLVRVIVCRCNVEGQCMRKVGRMK 
GMPTKLSAVGILVGTLVAIGIFLILIFTHWTMSRKKDPDQPADSVPLKATV 

Signal peptide: 

amino acids 1-18 



Transmembrane domain: 

amino acids 7 62-7 8 4 
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FIGURE 99 

GGCTGACCGTGCTACATTGCCTGGAGGAAGCCTAAGGAACCCAGGCATCCAGCTGCCCACGCC 

TGAGTCCAAGATTCTTCCCAGGAACACAAACGTAGGAGACCCACGCTCCTGGAAGCACCAGCC 

TTTATCTCTTCACCTTCAAGTCCCCTTTCTCAAGAATCCTCTGTTCTTTGCCCTCTAAAGTCT 

TGGTACATCTAGGACCCAGGCATCTTGCTTTCCAGCCACAAAGAGACAGATGAAGATGCAGAA 

AGGAAATGTTCTCCTTATGTTTGGTCTACTATTGCATTTAGAAGCTGCAACAAATTCCAATGA 

GACTAGCACCTCTGCCAACACTGGATCCAGTGTGATCTCCAGTGGAGCCAGCACAGCCACCAA 

CTCTGGGTCCAGTGTGACCTCCAGTGGGGTCAGCACAGCCACCATCTCAGGGTCCAGCGTGAC 

CTCCAATGGGGTCAGCATAGTCACCAACTCTGAGTTCCATACAACCTCCAGTGGGATCAGCAC 

AGCCACCAACTCTGAGTTCAGCACAGCGTCCAGTGGGATCAGCATAGCCACCAACTCTGAGTC 

CAGCACAACCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTCCAGCACACCCTCCAGTGG 

GGCCAGCACAGTCACCAACTCTGGGTCCAGTGTGACCTCCAGTGGAGCCAGCACTGCCACCAA 

CTCTGAGTCCAGCACAGTGTCCAGTAGGGCCAGCACTGCCACCAACTCTGAGTCTAGCACACT 

CTCCAGTGGGGCCAGCACAGCCACCAACTCTGACTCCAGCACAACCTCCAGTGGGGCTAGCAC 

AGCCACCAACTCTGAGTCCAGCACAACCTCCAGTGGGGCCAGCACAGCCACCAACTCTGAGTC 

CAGCACAGTGTCCAGTAGGGCCAGCACTGCCACCAACTCTGAGTCCAGCACAACCTCCAGTGG 

GGCCAGCACAGCCACCAACTCTGAGTCCAGAACGACCTCCAATGGGGCTGGCACAGCCACCAA 

CTCTGAGTCCAGCACGACCTCCAGTGGGGCCAGCACAGCCACCAACTCTGACTCCAGCACAGT 

GTCCAGTGGGGCCAGCACTGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGGGGCCAGCAC 

AGCCACCAACTCTGAGTCCAGCACGACCTCCAGTGGGGCTAGCACAGCCACCAACTCTGACTC 

CAGCACAACCTCCAGTGGGGCCGGCACAGCCACCAACTCTGAGTCCAGCACAGTGTCCAGTGG 

GATCAGCACAGTCACCAATTCTGAGTCCAGCACACCCTCCAGTGGGGCCAACACAGCCACCAA 

CTCTGAGTCCAGTACGACCTCCAGTGGGGCCAACACAGCCACCAACTCTGAGTCCAGCACAGT 

GTCCAGTGGGGCCAGCACTGCCACCAACTCTGAGTCCAGCACAACCTCCAGTGGGGTCAGCAC 

AGCCACCAACTCTGAGTCCAGCACAACCTCCAGTGGGGCTAGCACAGCCACCAACTCTGACTC 

CAGCACAACCTCCAGTGAGGCCAGCACAGCCACCAACTCTGAGTCTAGCACAGTGTCCAGTGG 

GATCAGCACAGTCACCAATTCTGAGTCCAGCACAACCTCCAGTGGGGCCAACACAGCCACCAA 

CTCTGGGTCCAGTGTGACCTCTGCAGGCTCTGGAACAGCAGCTCTGACTGGAATGCACACAAC 

TTCCCATAGTGCATCTACTGCAGTGAGTGAGGCAAAGCCTGGTGGGTCCCTGGTGCCGTGGGA 

AATCTTCCTCATCACCCTGGTCTCGGTTGTGGCGGCCGTGGGGCTCTTTGCTGGGCTCTTCTT 

CTGTGTGAGAAACAGCCTGTCCCTGAGAAACACCTTTAACACAGCTGTCTACCACCCTCATGG 

CCTCAACCATGGCCTTGGTCCAGGCCCTGGAGGGAATCATGGAGCCCCCCACAGGCCCAGGTG 

GAGTCCTAACTGGTTCTGGAGGAGACCAGTATCATCGATAGCCATGGAGATGAGCGGGAGGAA 

CAGCGGGCCCTGAGCAGCCCCGGAAGCAAGTGCCGCATTCTTCAGGAAGGAAGAGACCTGGGC 

ACCCAAGACCTGGTTTCCTTTCATTCATCCCAGGAGACCCCTCCCAGCTTTGTTTGAGATCCT 

GAAAATCTTGAAGAAGGTATTCCTCACCTTTCTTGCCTTTACCAGACACTGGAAAGAGAATAC 

TATATTGCTCATTTAGCTAAGAAATAAATACATCTCATCTAACACACACGACAAAGAGAAGCT 

GTGCTTGCCCCGGGGTGGGTATCTAGCTCTGAGATGAACTCAGTTATAGGAGAAAACCTCCAT 

GCTGGACTCCATCTGGCATTCAAAATCTCCACAGTAAAATCCAAAGACCTCAAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 100 

MKMQKGNVLLMFGLLLHLEAATNSNETSTSANTGSSVISSGASTATNSGSSVTSSGVSTATIS 
GSSVTSNGVSIVTNSEFHTTSSGISTATNSEFSTASSGISIATNSESSTTSSGASTATNSESS 
TPSSGASTVTNSGSSVTSSGASTATNSESSTVSSRASTATNSESSTLSSGASTATNSDSSTTS 
SGASTATNSESSTTSSGASTATNSESSTVSSRASTATNSESSTTSSGASTATNSESRTTSNGA 
GTATNSESSTTSSGASTATNSDSSTVSSGASTATNSESSTTSSGASTATNSESSTTSSGASTA 
TNSDSSTTSSGAGTATNSESSTVSSGISTVTNSESSTPSSGANTATNSESSTTSSGANTATNS 
ESSTVSSGASTATNSESSTTSSGVSTATNSESSTTSSGASTATNSDSSTTSSEASTATNSESS 
TVSSGISTVTNSESSTTSSGANTATNSGSSVTSAGSGTAALTGMHTTSHSASTAVSEAKPGGS 
LVPWEIFLITLVSVVAAVGLFAGLFFCVRNSLSLRNTFNTAVYHPHGLNHGLGPGPGGNHGAP 
HRPRWSPNWFWRRPVSSIAMEMSGRNSGP 

Signal peptide: 

amino acids 1-20 



Transmembrane domain: 

amino acids 510-532 
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FIGURE 101 

GGCCGGACGCCTCCGCGTTACGGGATGAATTAACGGCGGGTTCCGCACGGAGGTTGTGACCCC 
TACGGAGCCCCAGCTTGCCCACGCACCCCACTCGGCGTCGCGCGGCGTGCCCTGCTTGTCACA 
GGTGGGAGGCTGGAACTATCAGGCTGAAAAACAGAGTGGGTACTCTCTTCTGGGAAGCTGGCA 
ACAAATGGATGATGTGATATATGCATTCCAGGGGAAGGGAAATTGTGGTGCTTCTGAACCCAT 
GGTCAATTAACGAGGCAGTTTCTAGCTACTGCACGTACTTCATAAAGCAGGACTCTAAAAGCT 
TTGGAATCATGGTGTCATGGAAAGGGATTTACTTTATACTGACTCTGTTTTGGGGAAGCTTTT 
TTGGAAGCATTTTCATGCTGAGTCCCTTTTTACCTTTGATGTTTGTAAACCCATCTTGGTATC 
GCTGGATCAACAACCGCCTTGTGGCAACATGGCTCACCCTACCTGTGGCATTATTGGAGACCA 
TGTTTGGTGTAAAAGTGATTATAACTGGGGATGCATTTGTTCCTGGAGAAAGAAGTGTCATTA 
TCATGAACCATCGGACAAGAATGGACTGGATGTTCCTGTGGAATTGCCTGATGCGATATAGCT 
ACCTCAGATTGGAGAAAATTTGCCTCAAAGCGAGTCTCAAAGGTGTTCCTGGATTTGGTTGGG 
CCATGCAGGCTGCTGCCTATATCTTCATTCATAGGAAATGGAAGGATGACAAGAGCCATTTCG 
AAGACATGATTGATTACTTTTGTGATATTCACGAACCACTTCAACTCCTCATATTCCCAGAAG 
GGACTGATCTCACAGAAAACAGCAAGTCTCGAAGTAATGCATTTGCTGAAAAAAATGGACTTC 
AGAAATATGAATATGTTTTACATCCAAGAACTACAGGCTTTACTTTTGTGGTAGACCGTCTAA 
GAGAAGGTAAGAACCTTGATGCTGTCCATGATATCACTGTGGCGTATCCTCACAACATTCCTC 
AATCAGAGAAGCACCTCCTCCAAGGAGACTTTCCCAGGGAAATCCACTTTCACGTCCACCGGT 
ATCCAATAGACACCCTCCCCACATCCAAGGAGGACCTTCAACTCTGGTGCCACAAACGGTGGG 
AAGAGAAAGAAGAGAGGCTGCGTTCCTTCTATCAAGGGGAGAAGAATTTTTATTTTACCGGAC 
AGAGTGTCATTCCACCTTGCAAGTCTGAACTCAGGGTCCTTGTGGTCAAATTGCTCTCTATAC 
TGTATTGGACCCTGTTCAGCCCTGCAATGTGCCTACTCATATATTTGTACAGTCTTGTTAAGT 
GGTATTTTATAATCACCATTGTAATCTTTGTGCTGCAAGAGAGAATATTTGGTGGACTGGAGA 
TCATAGAACTTGCATGTTACCGACTTTTACACAAACAGCCACATTTAAATTCAAAGAAAAATG 
AGTAAGATTATAAGGTTTGCCATGTGAAAACCTAGAGCATATTTTGGAAATGTTCTAAACCTT 
TCTAAGCTCAGATGCATTTTTGCATGACTATGTCGAATATTTCTTACTGCCATCATTATTTGT 
TAAAGATATTTTGCACTTAATTTTGTGGGAAAAATATTGCTACAATTTTTTTTAATCTCTGAA 
TGTAATTTCGATACTGTGTACATAGCAGGGAGTGATCGGGGTGAAATAACTTGGGCCAGAATA 

TTATTAAACAATCATCAGGCTTTTAAA 
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FIGURE 102 

MHSRGREIVVLLNPWSINEAVSSYCTYFIKQDSKSFGIMVSWKGIYFILTLFWGSFFGSIFML 
SPFLPLMFVNPSWYRWINNRLVATWLTLPVALLETMFGVKVIITGDAFVPGERSVIIMNHRTR 
MDWMFLWNCLMRYSYLRLEKICLKASLKGVPGFGWAMQAAAYIFIHRKWKDDKSHFEDMIDYF 
CDIHEPLQLLIFPEGTDLTENSKSRSNAFAEKNGLQKYEYVLHPRTTGFTFVVDRLREGKNLD 
AVHDITVAYPHNIPQSEKHLLQGDFPREIHFHVHRYPIDTLPTSKEDLQLWCHKRWEEKEERL 
RSFYQGEKNFYFTGQSVIPPCKSELRVLVVKLLSILYWTLFSPAMCLLIYLYSLVKWYFIITI 
VIFVLQERIFGGLEIIELACYRLLHKQPHLNSKKNE 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 



Transmembrane domains : 

amino acids 44-63, 90-108, 354-377 



103/168 

FIGURE 103 

CGGCTCGAGCGGCTCGAGTGAAGAGCCTCTCCACGGCTCCTGCGCCTGAGACAGCTGGCCTGA 

CCTCCAAATCATCCATCCACCCCTGCTGTCATCTGTTTTCATAGTGTGAGATCAACCCACAGG 

AATATCCATGGCTTTTGTGCTCATTTTGGTTCTCAGTTTCTACGAGCTGGTGTCAGGACAGTG 

GCAAGTCACTGGACCGGGCAAGTTTGTCCAGGCCTTGGTGGGGGAGGACGCCGTGTTCTCCTG 

CTCCCTCTTTCCTGAGACCAGTGCAGAGGCTATGGAAGTGCGGTTCTTCAGGAATCAGTTCCA 

TGCTGTGGTCCACCTCTACAGAGATGGGGAAGACTGGGAATCTAAGCAGATGCCACAGTATCG 

AGGGAGAACTGAGTTTGTGAAGGACTCCATTGCAGGGGGGCGTGTCTCTCTAAGGCTAAAAAA 

CATCACTCCCTCGGACATCGGCCTGTATGGGTGCTGGTTCAGTTCCCAGATTTACGATGAGGA 

GGCCACCTGGGAGCTGCGGGTGGCAGCACTGGGCTCACTTCCTCTCATTTCCATCGTGGGATA 

TGTTGACGGAGGTATCCAGTTACTCTGCCTGTCCTCAGGCTGGTTCCCCCAGCCCACAGCCAA 

GTGGAAAGGTCCACAAGGACAGGATTTGTCTTCAGACTCCAGAGCAAATGCAGATGGGTACAG 

CCTGTATGATGTGGAGATCTCCATTATAGTCCAGGAAAATGCTGGGAGCATATTGTGTTCCAT 

CCACCTTGCTGAGCAGAGTCATGAGGTGGAATCCAAGGTATTGATAGGAGAGACGTTTTTCCA 

GCCCTCACCTTGGCGCCTGGCTTCTATTTTACTCGGGTTACTCTGTGGTGCCCTGTGTGGTGT 

TGTCATGGGGATGATAATTGTTTTCTTCAAATCCAAAGGGAAAATCCAGGCGGAACTGGACTG 

GAGAAGAAAGCACGGACAGGCAGAATTGAGAGACGCCCGGAAACACGCAGTGGAGGTGACTCT 

GGATCCAGAGACGGCTCACCCGAAGCTCTGCGTTTCTGATCTGAAAACTGTAACCCATAGAAA 

AGCTCCCCAGGAGGTGCCTCACTCTGAGAAGAGATTTACAAGGAAGAGTGTGGTGGCTTCTCA 

GGGTTTCCAAGCAGGGAGACATTACTGGGAGGTGGACGTGGGACAAAATGTAGGGTGGTATGT 

GGGAGTGTGTCGGGATGACGTAGACAGGGGGAAGAACAATGTGACTTTGTCTCCCAACAATGG 

GTATTGGGTCCTCAGACTGACAACAGAACATTTGTATTTCACATTCAATCCCCATTTTATCAG 

CCTCCCCCCCAGCACCCCTCCTACACGAGTAGGGGTCTTCCTGGACTATGAGGGTGGGACCAT 

CTCCTTCTTCAATACAAATGACCAGTCCCTTATTTATACCCTGCTGACATGTCAGTTTGAAGG 

CTTGTTGAGACCCTATATCCAGCATGCGATGTATGACGAGGAAAAGGGGACTCCCATATTCAT 

ATGTCCAGTGTCCTGGGGATGAGACAGAGAAGACCCTGCTTAAAGGGCCCCACACCACAGACC 

CAGACACAGCCAAGGGAGAGTGCTCCCGACAGGTGGCCCCAGCTTCCTCTCCGGAGCCTGCGC 

ACAGAGAGTCACGCCCCCCACTCTCCTTTAGGGAGCTGAGGTTCTTCTGCCCTGAGCCCTGCA 

GCAGCGGCAGTCACAGCTTCCAGATGAGGGGGGATTGGCCTGACCCTGTGGGAGTCAGAAGCC 

ATGGCTGCCCTGAAGTGGGGACGGAATAGACTCACATTAGGTTTAGTTTGTGAAAACTCCATC 

CAGCTAAGCGATCTTGAACAAGTCACAACCTCCCAGGCTCCTCATTTGCTAGTCACGGACAGT 

GATTCCTGCCTCACAGGTGAAGATTAAAGAGACAACGAATGTGAATCATGCTTGCAGGTTTGA 

GGGCACAGTGTTTGCTAATGATGTGTTTTTATATTATACATTTTCCCACCATAAACTCTGTTT 

GCTTATTCCACATTAATTTACTTTTCTCTATACCAAATCACCCATGGAATAGTTATTGAACAC 

CTGCTTTGTGAGGCTCAAAGAATAAAGAGGAGGTAGGATTTTTCACTGATTCTATAAGCCCAG 

CATTACCTGATACCAAAACCAGGCAAAGAAAACAGAAGAAGAGGAAGGAAAACTACAGGTCCA 

TATCCCTCATTAACACAGACACAAAAATTCTAAATAAAATTTTAACAAATTAAACTAAACAAT 

ATATTTAAAGATGATATATAACTACTCAGTGTGGTTTGTCCCACAAATGCAGAGTTGGTTTAA 

TAT T T AAAT AT CAACC AGT GT AAT TCAGC AC AT T AATAAAGT AAAAAAG AAAAC C AT AAAAAA 

AAAAAAAAA 
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FIGURE 104 

MAFVLILVLSFYELVSGQWQVTGPGKFVQALVGEDAVFSCSLFPETSAEAMEVRFFRNQFHAV 
VHLYRDGEDWESKQMPQYRGRTEFVKDSIAGGRVSLRLKNITPSDIGLYGCWFSSQIYDEEAT 
WELRVAALGSLPLISIVGYVDGGIQLLCLSSGWFPQPTAKWKGPQGQDLSSDSRANADGYSLY 
DVEI S 1 1 VQENAGS ILCS IHLAEQSHEVESKVL IGETFFQPS PWRLAS ILLGLLCGALCGVVM 
GMIIVFFKSKGKIQAELDWRRKHGQAELRDARKHAVEVTLDPETAHPKLCVSDLKTVTHRKAP 
QEVPHSEKRFTRKSVVASQGFQAGRHYWEVDVGQNVGWYVGVCRDDVDRGKNNVTLSPNNGYW 
VLRLTTEHLYFTFNPHFISLPPSTPPTRVGVFLDYEGGTISFFNTNDQSLIYTLLTCQFEGLL 

RP Y I QHAMY DEEKGT P I F I C PVS WG 

Signal peptide: 

amino acids 1-17 

Transmembrane domains : 

amino acids 131-150, 235-259 
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FIGURE 105 

CCTTCACAGGACTCTTCATTGCTGGTTGGCAATGATGTATCGGCCAGATGTGGTGAGGGCTAG 
GAAAAGAGTTTGTTGGGAACCCTGGGTTATCGGCCTCGTCATCTTCATATCCCTGATTGTCCT 
GGCAGTGTGCATTGGACTCACTGTTCATTATGTGAGATATAATCAAAAGAAGACCTACAATTA 
CTATAGCACATTGTCATTTACAACTGACAAACTATATGCTGAGTTTGGCAGAGAGGCTTCTAA 
CAATTTTACAGAAATGAGCCAGAGACTTGAATCAATGGTGAAAAATGCATTTTATAAATCTCC 
ATTAAGGGAAGAATTTGTCAAGTCTCAGGTTATCAAGTTCAGTCAACAGAAGCATGGAGTGTT 
GGCTCATATGCTGTTGATTTGTAGATTTCACTCTACTGAGGATCCTGAAACTGTAGATAAAAT 
TGTTCAACTTGTTTTACATGAAAAGCTGCAAGATGCTGTAGGACCCCCTAAAGTAGATCCTCA 
CTCAGTTAAAATTAAAAAAATCAACAAGACAGAAACAGACAGCTATCTAAACCATTGCTGCGG 
AACACGAAGAAGTAAAACTCTAGGTCAGAGTCTCAGGATCGTTGGTGGGACAGAAGTAGAAGA 
GGGTGAATGGCCCTGGCAGGCTAGCCTGCAGTGGGATGGGAGTCATCGCTGTGGAGCAACCTT 
AATTAATGCCACATGGCTTGTGAGTGCTGCTCACTGTTTTACAACATATAAGAACCCTGCCAG 
ATGGACTGCTTCCTTTGGAGTAACAATAAAACCTTCGAAAATGAAACGGGGTCTCCGGAGAAT 

AAT T GT CC AT GAAAAAT AC AAACAC CC AT C AC AT G AC TAT GAT AT T T C T C T T GC AG AG C T T T C 
TAGCCCTGTTCCCTACACAAATGCAGTACATAGAGTTTGTCTCCCTGATGCATCCTATGAGTT 
TCAACCAGGTGATGTGATGTTTGTGACAGGATTTGGAGCACTGAAAAATGATGGTTACAGTCA 
AAATCATCTTCGACAAGCACAGGTGACTCTCATAGACGCTACAACTTGCAATGAACCTCAAGC 
TTACAATGACGCCATAACTCCTAGAATGTTATGTGCTGGCTCCTTAGAAGGAAAAACAGATGC 
ATGCCAGGGTGACTCTGGAGGACCACTGGTTAGTTCAGATGCTAGAGATATCTGGTACCTTGC 
TGGAATAGTGAGCTGGGGAGATGAATGTGCGAAACCCAACAAGCCTGGTGTTTATACTAGAGT 
TACGGCCTTGCGGGACTGGATTACTTCAAAAACTGGTATCTAAGAGACAAAAGCCTCATGGAA 
CAGATAACATTTTTTTTTGTTTTTTGGGTGTGGAGGCCATTTTTAGAGATACAGAATTGGAGA 
AGACTTGCAAAACAGCTAGATTTGACTGATCTCAATAAACTGTTTGCTTGATGCATGTATTTT 
CTTCCCAGCTCTGTTCCGCACGTAAGCATCCTGCTTCTGCCAGATCAACTCTGTCATCTGTGA 
GCAATAGTTGAAACTTTATGTACATAGAGAAATAGATAATACAATATTACATTACAGCCTGTA 
TTCATTTGTTCTCTAGAAGTTTTGTCAGAATTTTGACTTGTTGACATAAATTTGTAATGCATA 
TATACAATTTGAAGCACTCCTTTTCTTCAGTTCCTCAGCTCCTCTCATTTCAGCAAATATCCA 
TTTTCAAGGTGCAGAACAAGGAGTGAAAGAAAATATAAGAAGAAAAAAATCCCCTACATTTTA 
TTGGCACAGAAAAGTATTAGGTGTTTTTCTTAGTGGAATATTAGAAATGATCATATTCATTAT 
GAAAGGTCAAGCAAAGACAGCAGAATACCAATCACTTCATCATTTAGGAAGTATGGGAACTAA 
GTTAAGGAAGTCCAGAAAGAAGCCAAGATATATCCTTATTTTCATTTCCAAACAACTACTATG 
ATAAATGTGAAGAAGATTCTGTTTTTTTGTGACCTATAATAATTATACAAACTTCATGCAATG 
TACTTGTTCTAAGCAAATTAAAGCAAATATTTATTTAACATTGTTACTGAGGATGTCAACATA 

TAACAATAAAATATAAATCACCCA 
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FIGURE 106 

MM Y RP DV VRARKRVCWE PW V IGLVIFISLI VL AVC I GLT VH Y VR YN QKKT YN YYSTLSFTTDK 
LYAEFGREASNNFTEMSQRLESMVKNAFYKSPLREEFVKSQVIKFSQQKHGVLAHMLLICRFH 
STEDPETVDKIVQLVLHEKLQDAVGPPKVDPHSVKIKKINKTETDSYLNHCCGTRRSKTLGQS 
LRIVGGTEVEEGEWPWQASLQWDGSHRCGATLINATWLVSAAHCFTTYKNPARWTASFGVTIK 
PSKMKRGLRRIIVHEKYKHPSHDYDISLAELSSPVPYTNAVHRVCLPDASYEFQPGDVMFVTG 
FGALKNDGYSQNHLRQAQVTLIDATTCNEPQAYNDAITPRMLCAGSLEGKTDACQGDSGGPLV 
SSDARDIWYLAGIVSWGDECAKPNKPGVYTRVTALRDWITSKTGI 



Transmembrane domain: 

amino acids 21-40 (type II) 
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FIGURE 107 

AGAGAAAGAAGCGTCTCCAGCTGAAGCCAATGCAGCCCTCCGGCTCTCCGCGAAGAAGTTCCC 
TGCCCCGATGAGCCCCCGCCGTGCGTCCCCGACTATCCCCAGGCGGGCGTGGGGCACCGGGCC 
CAGCGCCGACGATCGCTGCCGTTTTGCCCTTGGGAGTAGGATGTGGTGAAAGGATGGGGCTTC 
TCCCTTACGGGGCTCACAATGGCCAGAGAAGATTCCGTGAAGTGTCTGCGCTGCCTGCTCTAC 
GCCCTCAATCTGCTCTTTTGGTTAATGTCCATCAGTGTGTTGGCAGTTTCTGCTTGGATGAGG 
GACTACCTAAATAATGTTCTCACTTTAACTGCAGAAACGAGGGTAGAGGAAGCAGTCATTTTG 
ACTTACTTTCCTGTGGTTCATCCGGTCATGATTGCTGTTTGCTGTTTCCTTATCATTGTGGGG 
ATGTTAGGATATTGTGGAACGGTGAAAAGAAATCTGTTGCTTCTTGCATGGTACTTTGGAAGT 
TTGCTTGTCATTTTCTGTGTAGAACTGGCTTGTGGCGTTTGGACATATGAACAGGAACTTATG 
GTTCCAGTACAATGGTCAGATATGGTCACTTTGAAAGCCAGGATGACAAATTATGGATTACCT 
AGATATCGGTGGCTTACTCATGCTTGGAATTTTTTTCAGAGAGAGTTTAAGTGCTGTGGAGTA 
GTATATTTCACTGACTGGTTGGAAATGACAGAGATGGACTGGCCCCCAGATTCCTGCTGTGTT 
AGAGAATTCCCAGGATGTTCCAAACAGGCCCACCAGGAAGATCTCAGTGACCTTTATCAAGAG 
GGTTGTGGGAAGAAAATGTATTCCTTTTTGAGAGGAACCAAACAACTGCAGGTGCTGAGGTTT 
CTGGGAATCTCCATTGGGGTGACACAAATCCTGGCCATGATTCTCACCATTACTCTGCTCTGG 
GCTCTGTATTATGATAGAAGGGAGCCTGGGACAGACCAAATGATGTCCTTGAAGAATGACAAC 
TCTCAGCACCTGTCATGTCCCTCAGTAGAACTGTTGAAACCAAGCCTGTCAAGAATCTTTGAA 
CACACATCCATGGCAAACAGCTTTAATACACACTTTGAGATGGAGGAGTTATAAAAAGAAATG 
TCACAGAAGAAAACCACAAACTTGTTTTATTGGACTTGTGAATTTTTGAGTACATACTATGTG 
TTTCAGAAATATGTAGAAATAAAAATGTTGCCATAAAATAACACCTAAGCATATACTATTCTA 
TGCTTTAAAATGAGGATGGAAAAGTTTCATGTCATAAGTCACCACCTGGACAATAATTGATGC 
CCTTAAAATGCTGAAGACAGATGTCATACCCACTGTGTAGCCTGTGTATGACTTTTACTGAAC 
ACAGTTATGTTTTGAGGCAGCATGGTTTGATTAGCATTTCCGCATCCATGCAAACGAGTCACA 
TATGGTGGGACTGGAGCCATAGTAAAGGTTGATTTACTTCTACCAACTAGTATATAAAGTACT 
AATTAAATGCTAACATAGGAAGTTAGAAAATACTAATAACTTTTATTACTCAGCGATCTATTC 
TTCTGATGCTAAATAAATTATATATCAGAAAACTTTCAATATTGGTGACTACCTAAATGTGAT 
TTTTGCTGGTTACTAAAATATTCTTACCACTTAAAAGAGCAAGCTAACACATTGTCTTAAGCT 
GATCAGGGATTTTTTGTATATAAGTCTGTGTTAAATCTGTATAATTCAGTCGATTTCAGTTCT 
GATAATGTTAAGAATAACCATTATGAAAAGGAAAATTTGTCCTGTATAGCATCATTATTTTTA 
GCCTTTCCTGTTAATAAAGCTTTACTATTCTGTCCTGGGCTTATATTACACATATAACTGTTA 

T T T AAAT AC T T AAC CACT AAT T T T GAAAAT T ACCAGT GT GATAC AT AGG AATC AT T AT TCAGA 
ATGTAGTCTGGTCTTTAGGAAGTATTAATAAGAAAATTTGCACATAACTTAGTTGATTCAGAA 
AGGACTTGTATGCTGTTTTTCTCCCAAATGAAGACTCTTTTTGACACTAAACACTTTTTAAAA 
AGCTTATCTTTGCCTTCTCCAAACAAGAAGCAATAGTCTCCAAGTCAATATAAATTCTACAGA 
AAATAGTGTTCTTTTTCTCCAGAAAAATGCTTGTGAGAATCATTAAAACATGTGACAATTTAG 
AGATTCTTTGTTTTATTTCACTGATTAATATACTGTGGCAAATTACACAGATTATTAAATTTT 
TTTACAAGAGTATAGTATATTTATTTGAAATGGGAAAAGTGCATTTTACTGTATTTTGTGTAT 
TTTGTTTATTTCTCAGAATATGGAAAGAAAATTAAAATGTGTCAATAAATATTTTCTAGAGAG 

TAA 
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FIGURE 108 

MAREDSVKCLRCLLYALNLLFWLMSISVLAVSAWMRDYLNNVLTLTAETRVEEAVILTYFPVV 
HPVMIAVCCFLIIVGMLGYCGTVKRNLLLLAWYFGSLLVIFCVELACGVWTYEQELMVPVQWS 
DMVTLEvARMTNYGLPRYRWLTHAWNFFQREFKCCGWYFTDWLEMTEMDWPPDSCCVREFPGC 
SKQAHQEDLSDLYQEGCGKKMYSFLRGTKQLQVLRFLGISIGVTQILAMILTITLLWALYYDR 
REPGTDQMMSLKNDNSQHLSCPSVELLKPSLSRIFEHTSMANSFNTHFEMEEL 

Signal peptide: 

amino acids 1-33 

Transmembrane domains : 

amino acids 12-35, 57-86, 94-114, 226-248 
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FIGURE 109 

CCAAGGCCAGAGCTGTGGACACCTTATCCCACTCATCCTCATCCTCTTCCTCTGATAAAGCCC 
CTACCAGTGCTGATAAAGTCTTTCTCGTGAGAGCCTAGAGGCCTTAAAAAAAAAAGTGCTTGA 
AAGAGAAGGGGACAAAGGAACACCAGTATTAAGAGGATTTTCCAGTGTTTCTGGCAGTTGGTC 
CAGAAGGATGCCTCCATTCCTGCTTCTCACCTGCCTCTTCATCACAGGCACCTCCGTGTCACC 
CGTGGCCCTAGATCCTTGTTCTGCTTACATCAGCCTGAATGAGCCCTGGAGGAACACTGACCA 
CCAGTTGGATGAGTCTCAAGGTCCTCCTCTATGTGACAACCATGTGAATGGGGAGTGGTACCA 
CTTCACGGGCATGGCGGGAGATGCCATGCCTACCTTCTGCATACCAGAAAACCACTGTGGAAC 
CCACGCACCTGTCTGGCTCAATGGCAGCCACCCCCTAGAAGGCGACGGCATTGTGCAACGCCA 
GGCTTGTGCCAGCTTCAATGGGAACTGCTGTCTCTGGAACACCACGGTGGAAGTCAAGGCTTG 
CCCTGGAGGCTACTATGTGTATCGTCTGACCAAGCCCAGCGTCTGCTTCCACGTCTACTGTGG 
TCATTTTTATGACATCTGCGACGAGGACTGCCATGGCAGCTGCTCAGATACCAGCGAGTGCAC 
ATGCGCTCCAGGAACTGTGCTAGGCCCTGACAGGCAGACATGCTTTGATGAAAATGAATGTGA 
GCAAAACAACGGTGGCTGCAGTGAGATCTGTGTGAACCTCAAAAACTCCTACCGCTGTGAGTG 
TGGGGTTGGCCGTGTGCTAAGAAGTGATGGCAAGACTTGTGAAGACGTTGAAGGATGCCACAA 
TAACAATGGTGGCTGCAGCCACTCTTGCCTTGGATCTGAGAAAGGCTACCAGTGTGAATGTCC 
CCGGGGCCTGGTGCTGTCTGAGGATAACCACACTTGCCAAGTCCCTGTGTTGTGCAAATCAAA 
TGCCATTGAAGTGAACATCCCCAGGGAGCTGGTTGGTGGCCTGGAGCTCTTCCTGACCAACAC 
CTCCTGCCGAGGAGTGTCCAACGGCACCCATGTCAACATCCTCTTCTCTCTCAAGACATGTGG 
TACAGTGGTCGATGTGGTGAATGACAAGATTGTGGCCAGCAACCTCGTGACAGGTCTACCCAA 
GCAGACCCCGGGGAGCAGCGGGGACTTCATCATCCGAACCAGCAAGCTGCTGATCCCGGTGAC 
CTGCGAGTTTCCACGCCTGTACACCATTTCTGAAGGATACGTTCCCAACCTTCGAAACTCCCC 
ACTGGAAATCATGAGCCGAAATCATGGGATCTTCCCATTCACTCTGGAGATCTTCAAGGACAA 
TGAGTTTGAAGAGCCTTACCGGGAAGCTCTGCCCACCCTCAAGCTTCGTGACTCCCTCTACTT 
TGGCATTGAGCCCGTGGTGCACGTGAGCGGCTTGGAAAGCTTGGTGGAGAGCTGCTTTGCCAC 
CCCCACCTCCAAGATCGACGAGGTCCTGAAATACTACCTCATCCGGGATGGCTGTGTTTCAGA 
TGACTCGGTAAAGCAGTACACATCCCGGGATCACCTAGCAAAGCACTTCCAGGTCCCTGTCTT 
CAAGTTTGTGGGCAAAGACCACAAGGAAGTGTTTCTGCACTGCCGGGTTCTTGTCTGTGGAGT 
GTTGGACGAGCGTTCCCGCTGTGCCCAGGGTTGCCACCGGCGAATGCGTCGTGGGGCAGGAGG 
AGAGGACTCAGCCGGTCTACAGGGCCAGACGCTAACAGGCGGCCCGATCCGCATCGACTGGGA 
GGACTAGTTCGTAGCCATACCTCGAGTCCCTGCATTGGACGGCTCTGCTCTTTGGAGCTTCTC 
CCCCCACCGCCCTCTAAGAACATCTGCCAACAGCTGGGTTCAGACTTCACACTGTGAGTTCAG 
ACTCCCAGCACCAACTCACTCTGATTCTGGTCCATTCAGTGGGCACAGGTCACAGCACTGCTG 
AACAATGTGGCCTGGGTGGGGTTTCATCTTTCTAGGGTTGAAAACTAAACTGTCCACCCAGAA 
AGACACTCACCCCATTTCCCTCATTTCTTTCCTACACTTAAATACCTCGTGTATGGTGCAATC 
AGACCACAAAATCAGAAGCTGGGTATAATATTTCAAGTTACAAACCCTAGAAAAATTAAACAG 
TTACTGAAATTATGACTTAAATACCCAATGACTCCTTAAATATGTAAATTATAGTTATACCTT 
GAAATTTCAATTCAAATGCAGACTAATTATAGGGAATTTGGAAGTGTATCAATAAAACAGTAT 

ATAATTTT 
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FIGURE 110 

MPPFLLLTCLFITGTSVSPVALDPCSAYISLNEPWRNTDHQLDESQGPPLCDNHVNGEWYHFT 
GMAGDAMPTFCIPENHCGTHAPVWLNGSHPLEGDGIVQRQACASFNGNCCLWNTTVEVKACPG 
GYYVYRLTKPSVCFHVYCGHFYDICDEDCHGSCSDTSECTCAPGTVLGPDRQTCFDENECEQN 
NGGCSEICVNLKNSYRCECGVGRVLRSDGKTCEDVEGCHNNNGGCSHSCLGSEKGYQCECPRG 
LVLSEDNHTCQVPVLCKSNAIEVNIPRELVGGLELFLTNTSCRGVSNGTHVNILFSLKTCGTV 
VDVVNDKIVASNLVTGLPKQTPGSSGDFIIRTSKLLIPVTCEFPRLYTISEGYVPNLRNSPLE 
IMSRNHGIFPFTLEIFKDNEFEEPYREALPTLKLRDSLYFGIEPVVHVSGLESLVESCFATPT 
SKIDEVLKYYLIRDGCVSDDSVKQYTSRDHLAKHFQVPVFKFVGKDHKEVFLHCRVLVCGVLD 

ERSRCAQGCHRRMRRGAGGEDSAGLQGQTLTGGPIRIDWED 

Important features of the protein: 
Signal peptide: 

amino acids 1-16 

N-glycosylation sites . 

amino acids 89-93, 116-120, 259-263, 291-295, 299-303 

Tyrosine kinase phosphorylation sites . 

amino acids 411-418, 443-451 

N-myristoylation sites . 

amino acids 226-232, 233-239, 240-246, 252-258, 296-302, 300-306, 
522-528, 531-537 

Aspartic acid and asparagine hydroxylation site. 

amino acids 197-209 

ZP domain proteins . 

amino acids 431-457 

Calcium-binding EGF-like proteins. 

amino acids 191-212, 232-253 
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FT PURE 111 

GAGAGAGGCAGCAGCTTGCTCAGCGGACAAGGATGCTGGGCGTGAGGGACCAAGGCCTGCCCT 

GCACTCGGGCCTCCTCCAGCCAGTGCTGACCAGGGACTTCTGACCTGCTGGCCAGCCAGGACC 

TGTGTGGGGAGGCCCTCCTGCTGCCTTGGGGTGACAATCTCAGCTCCAGGCTACAGGGAGACC 

GGGAGGATCACAGAGCCAGCATGTTACAGGATCCTGACAGTGATCAACCTCTGAACAGCCTCG 

ATGTCAAACCCCTGCGCAAACCCCGTATCCCCATGGAGACCTTCAGAAAGGTGGGGATCCCCA 

TCATCATAGCACTACTGAGCCTGGCGAGTATCATCATTGTGGTTGTCCTCATCAAGGTGATTC 

TGGATAAATACTACTTCCTCTGCGGGCAGCCTCTCCACTTCATCCCGAGGAAGCAGCTGTGTG 

ACGGAGAGCTGGACTGTCCCTTGGGGGAGGACGAGGAGCACTGTGTCAAGAGCTTCCCCGAAG 

GGCCTGCAGTGGCAGTCCGCCTCTCCAAGGACCGATCCACACTGCAGGTGCTGGACTCGGCCA 

CAGGGAACTGGTTCTCTGCCTGTTTCGACAACTTCACAGAAGCTCTCGCTGAGACAGCCTGTA 

GGCAGATGGGCTACAGCAGAGCTGTGGAGATTGGCCCAGACCAGGATCTGGATGTTGTTGAAA 

TCACAGAAAACAGCCAGGAGCTTCGCATGCGGAACTCAAGTGGGCCCTGTCTCTCAGGCTCCC 

TGGTCTCCCTGCACTGTCTTGCCTGTGGGAAGAGCCTGAAGACCCCCCGTGTGGTGGGTGGGG 

AGGAGGCCTCTGTGGATTCTTGGCCTTGGCAGGTCAGCATCCAGTACGACAAACAGCACGTCT 

GTGGAGGGAGCATCCTGGACCCCCACTGGGTCCTCACGGCAGCCCACTGCTTCAGGAAACATA 

CCGATGTGTTCAACTGGAAGGTGCGGGCAGGCTCAGACAAACTGGGCAGCTTCCCATCCCTGG 

CTGTGGCCAAGATCATCATCATTGAATTCAACCCCATGTACCCCAAAGACAATGACATCGCCC 

TCATGAAGCTGCAGTTCCCACTCACTTTCTCAGGCACAGTCAGGCCCATCTGTCTGCCCTTCT 

TTGATGAGGAGCTCACTCCAGCCACCCCACTCTGGATCATTGGATGGGGCTTTACGAAGCAGA 

ATGGAGGGAAGATGTCTGACATACTGCTGCAGGCGTCAGTCCAGGTCATTGACAGCACACGGT 

GCAATGCAGACGATGCGTACCAGGGGGAAGTCACCGAGAAGATGATGTGTGCAGGCATCCCGG 

AAGGGGGTGTGGACACCTGCCAGGGTGACAGTGGTGGGCCCCTGATGTACCAATCTGACCAGT 

GGCATGTGGTGGGCATCGTTAGCTGGGGCTATGGCTGCGGGGGCCCGAGCACCCCAGGAGTAT 

ACACCAAGGTCTCAGCCTATCTCAACTGGATCTACAATGTCTGGAAGGCTGAGCTGTAATGCT 

GCTGCCCCTTTGCAGTGCTGGGAGCCGCTTCCTTCCTGCCCTGCCCACCTGGGGATCCCCCAA 

AGTCAGACACAGAGCAAGAGTCCCCTTGGGTACACCCCTCTGCCCACAGCCTCAGCATTTCTT 

GGAGCAGCAAAGGGCCTCAATTCCTGTAAGAGACCCTCGCAGCCCAGAGGCGCCCAGAGGAAG 

TCAGCAGCCCTAGCTCGGCCACACTTGGTGCTCCCAGCATCCCAGGGAGAGACACAGCCCACT 

GAACAAGGTCTCAGGGGTATTGCTAAGCCAAGAAGGAACTTTCCCACACTACTGAATGGAAGC 

AGGCTGTCTTGTAAAAGCCCAGATCACTGTGGGCTGGAGAGGAGAAGGAAAGGGTCTGCGCCA 

GCCCTGTCCGTCTTCACCCATCCCCAAGCCTACTAGAGCAAGAAACCAGTTGTAATATAAAAT 

GCACTGCCCTACTGTTGGTATGACTACCGTTACCTACTGTTGTCATTGTTATTACAGCTATGG 

CCACTATTAT T AAAG AG C T G T GT AAC AT C T C T G GC AAAAAAAAAAAA 
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FTGIJRE 112 

MLQDPDSDQPLNSLDVKPLRKPRIPMETFRKVGIPIIIALLSLASIIIWVLIKVILDKYYFL 
CGQPLHFIPRKQLCDGELDCPLGEDEEHCVKSFPEGPAVAVRLSKDRSTLQVLDSATGNWFSA 
CFDN FTEALAETACRQMGYSRAVEIGPDQDLDVVEITENSQELRMRNSSGPCLSGSLVSLHCL 
ACGKSLKTPRVVGGEEASVDSWPWQVSIQYDKQHVCGGSILDPHWVLTAAHCFRKHTDVFNWK 
VRAGSDKLGSFPSLAVAKIIIIEFNPMYPKDNDIALMKLQFPLTFSGTVRPICLPFFDEELTP 
ATPLWIIGWGFTKQNGGKMSDILLQASVQVIDSTRCNADDAYQGEVTEKMMCAGIPEGGVDTC 
QGDSGGPLMYQSDQWHVVGIVSWGYGCGGPSTPGVYTKVSAYLNWIYNVWKAEL 



Transmembrane domain: 

amino acids 32-53 (typell) 
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FIGURE 113 

GGCTGGACTGGAACTCCTGGTCCCAAGTGATCCACCCGCCTCAGCCTCCCAAGGTGCTGTGAT 
TATAGGTGTAAGCCACCGTGTC^GCCTCTGAACAACTTTTTCAGCAACTAAAAAAGCCACAG 
GAGTTGAACTGCTAGGATTCTGACTAT6CTGTGGTGGCTAGTGCTCCTACTCCTACCTACATT 
AAAATCTGTTTTTTGTTCTCTTGTAACTAGCCTTTACCTTCCTAACACAGAGGATCTGTCACT 
GTGGCTCTGGCCCAAACCTGACCTTCACTCTGGAACGAGAACAGAGGTTTCTACCCACACCGT 
CCCCTCGAAGCCGGGGACAGCCTCACCTTGCTGGCCTCTCGCTGGAGCAGTGCCCTCACCAAC 
TGTCTCACGTCTGGAGGCACTGACTCGGGCAGTGCAGGTAGCTGAGCCTCTTGGTAGCTGCGG 
CTTTCAAGGTGGGCCTTGCCCTGGCCGTAGAAGGGATTGACAAGCCCGAAGATTTCATAGGCG 
ATGGCTCCCACTGCCCAGGCATCAGCCTTGCTGTAGTCAATCACTGCCCTGGGGCCAGGACGG 
GCCGTGGACACCTGCTCAGAAGCAGTGGGTGAGACATCACGCTGCCCGCCCATCTAACCTTTT 
CATGTCCTGCACATCACCTGATCCATGGGCTAATCTGAACTCTGTCCCAAGGAACCCAGAGCT 
TGAGTGAGCTGTGGCTCAGACCCAGAAGGGGTCTGCTTAGACCACCTGGTTTATGTGACAGGA 
CTTGCATTCTCCTGGAACATGAGGGAACGCCGGAGGAAAGCAAAGTGGCAGGGAAGGAACTTG 
TGCCAAATTATGGGTCAGAAAAGATGGAGGTGTTGGGTTATCACAAGGCATCGAGTCTCCTGC 
ATTCAGTGGACATGTGGGGGAAGGGCTGCCGATGGCGCATGACACACTCGGGACTCACCTCTG 
GGGCCATCAGACAGCCGTTTCCGCCCCGATCCACGTACCAGCTGCTGAAGGGCAACTGCAGGC 
CGATGCTCTCATCAGCCAGGCAGCAGCCAAAATCTGCGATCACCAGCCAGGGGCAGCCGTCTG 
GGAAGGAGCAAGCAAAGTGACCATTTCTCCTCCCCTCCTTCCCTCTGAGAGGCCCTCCTATGT 
CCCTACTAAAGCCACCAGCAAGACATAGCTGACAGGGGCTAATGGCTCAGTGTTGGCCCAGGA 
GGTCAGCAAGGCCTGAGAGCTGATCAGAAGGGCCTGCTGTGCGAACACGGAAATGCCTCCAGT 
AAGCACAGGCTGCAAAATCCCCAGGCAAAGGACTGTGTGGCTCAATTTAAATCATGTTCTAGT 
AATTGGAGCTGTCCCCAAGACCAAAGGAGCTAGAGCTTGGTTCAAATGATCTCCAAGGGCCCT 
TATACCCCAGGAGACTTTGATTTGAATTTGAAACCCCAAATCCAAACCTAAGAACCAGGTGCA 
TTAAGAATCAGTTATTGCCGGGTGTGGTGGCCTGTAATGCCAACATTTTGGGAGGCCGAGGCG 
GGTAGATCACCTGAGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAACCCCTGTCTC 
TACTAAAAATACAAAAAAACTAGCCAGGCATGGTGGTGTGTGCCTGTATCCCAGCTACTCGGG 
AGGCTGAGACAGGAGAATTACTTGAACCTGGGAGGTGAAGGAGGCTGAGACAGGAGAATCACT 
TCAGCCTGAGCAACACAGCGAGACTCTGTCTCAGAAAAAATAAAAAAAGAATTATGGTTATTT 

GTAA 
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FIGURE 114 

MLWWLVLLLLPTLKSVFCSLVTSLYLPNTEDLSLWLWPKPDLHSGTRTEVSTHTVPSKPGTAS 
PCWPLAGAVPSPTVSRLEALTRAVQVAEPLGSCGFQGGPCPGRRRD 

Signal peptide: 

amino acids 1-15 
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FIGURE 115 

CAGCAGTGGTCTCTCAGTCCTCTCAAAGCAAGGAAAGAGTACTGTGTGCTGAGAGACCATGGC 
AAAGAATCCTCCAGAGAATTGTGAAGACTGTCACATTCTAAATGCAGAAGCTTTTAAATCCAA 
GAAAATATGTAAATCACTTAAGATTTGTGGACTGGTGTTTGGTATCCTGGCCCTAACTCTAAT 
TGTCCTGTTTTGGGGGAGCAAGCACTTCTGGCCGGAGGTACCCAAAAAAGCCTATGACATGGA 
GC AC AC T T T C T AC AG C AAT GGAG AG AAGAAG AAG AT T T ACAT GGAAAT T GAT C C T GT G AC CAG 
AACTGAAATATTCAGAAGCGGAAATGGCACTGATGAAACATTGGAAGTGCACGACTTTAAAAA 
CGGATACACTGGCATCTACTTCGTGGGTCTTCAAAAATGTTTTATCAAAACTCAGATTAAAGT 
GATTCCTGAATTTTCTGAACCAGAAGAGGAAATAGATGAGAATGAAGAAATTACCACAACTTT 
CTTTGAACAGTCAGTGATTTGGGTCCCAGCAGAAAAGCCTATTGAAAACCGAGATTTTCTTAA 
AAATTCCAAAATTCTGGAGATTTGTGATAACGTGACCATGTATTGGATCAATCCCACTCTAAT 
ATCAGTTTCTGAGTTACAAGACTTTGAGGAGGAGGGAGAAGATCTTCACTTTCCTGCCAACGA 
AAAAAAAGGGATTGAACAAAATGAACAGTGGGTGGTCCCTCAAGTGAAAGTAGAGAAGACCCG 
T C AC GC C AGAC AAGC AAGT GAG G AAGAAC T T C C AAT AAAT GAC T AT ACT GAAAAT GGAAT AGA 
ATTTGATCCCATGCTGGATGAGAGAGGTTATTGTTGTATTTACTGCCGTCGAGGCAACCGCTA 
TTGCCGCCGCGTCTGTGAACCTTTACTAGGCTACTACCCATATCCATACTGCTACCAAGGAGG 
ACGAGTCATCTGTCGTGTCATCATGCCTTGTAACTGGTGGGTGGCCCGCATGCTGGGGAGGGT 
CTAATAGGAGGTTTGAGCTCAAATGCTTAAACTGCTGGCAACATATAATAAATGCATGCTATT 
CAATGAATTTCTGCCTATGAGGCATCTGGCCCCTGGTAGCCAGCTCTCCAGAATTACTTGTAG 
GTAATTCCTCTCTTCATGTTCTAATAAACTTCTACATTATCACCAAAAAAAAAAAAAAAAAAA 



116/168 



FIGURE 116 

MAKNPPENCEDCHILNAEAFKSKKICKSLKICGLVFGILALTLIVLFWGSKHFWPEVPKKAYD 
MEHTFYSNGEKKKIYMEIDPVTRTEIFRSGNGTDETLEVHDFKNGYTGIYFVGLQKCFIKTQI 
KVIPEFSEPEEEIDENEEITTTFFEQSVIWVPAEKPIENRDFLKNSKILEICDNVTMYWINPT 
LISVSELQDFEEEGEDLHFPANEKKGIEQNEQWWPQVKVEKTRHARQASEEELPINDYTENG 
IEFDPMLDERGYCCIYCRRGNRYCRRVCEPLLGYYPYPYCYQGGRVICRVIMPCNWWVARMLGRV 

Important features of the protein: 
Signal peptide: 

amino acids 1-40 

Transmembrane domain: 

amino acids 25-47 (type II) 

N-glycosylation sites . 

amino acids 94-97, 180-183 

Glycosaminoglycan attachment sites . 

amino acids 92-95, 70-73, 85-88, 133-136, 148-151, 192-195, 239- 
242 

N-myristoylation sites, 

amino acids 33-38, 95-100, 116-121, 215-220, 272-277 

Microbodies C-terminal targeting signal . 

amino acids 315-317 

Cytochrome c family heme-binding site signature. 

amino acids 9-14 
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FIGURE 117 

GAGCTCCCCTCAGGAGCGCGTTAGCTTCACACCTTCGGCAGCAGGAGGGCGGCAGCTTCTCGC 
AGGCGGCAGGGCGGGCGGCCAGGATC ATG TCCACCACCACATGCCAAGTGGTGGCGTTCCTCC 
TGTCCATCCTGGGGCTGGCCGGCTGCATCGCGGCCACCGGGATGGACATGTGGAGCACCCAGG 
ACCTGTACGACAACCCCGTCACCTCCGTGTTCCAGTACGAAGGGCTCTGGAGGAGCTGCGTGA 
GGCAGAGTTCAGGCTTCACCGAATGCAGGCCCTATTTCACCATCCTGGGACTTCCAGCCATGC 
TGCAGGCAGTGCGAGCCCTGATGATCGTAGGCATCGTCCTGGGTGCCATTGGCCTCCTGGTAT 
CCATCTTTGCCCTGAAATGCATCCGCATTGGCAGCATGGAGGACTCTGCCAAAGCCAACATGA 
CACTGACCTCCGGGATCATGTTCATTGTCTCAGGTCTTTGTGCAATTGCTGGAGTGTCTGTGT 
TTGCCAACATGCTGGTGACTAACTTCTGGATGTCCACAGCTAACATGTACACCGGCATGGGTG 
GGATGGTGCAGACTGTTCAGACCAGGTACACATTTGGTGCGGCTCTGTTCGTGGGCTGGGTCG 
CTGGAGGCCTCACACTAATTGGGGGTGTGATGATGTGCATCGCCTGCCGGGGCCTGGCACCAG 
AAGAAACCAACTACAAAGCCGTTTCTTATCATGCCTCAGGCCACAGTGTTGCCTACAAGCCTG 
GAGGCTTCAAGGCCAGCACTGGCTTTGGGTCCAACACCAAAAACAAGAAGATATACGATGGAG 
GTGCCCGCACAGAGGACGAGGTACAATCTTATCCTTCCAAGCACGACTATGTGTAATGCTCTA 
AGACCTCTCAGCACGGGCGGAAGAAACTCCCGGAGAGCTCACCCAAAAAACAAGGAGATCCCA 
TCTAGATTTCTTCTTGCTTTTGACTCACAGCTGGAAGTTAGAAAAGCCTCGATTTCATCTTTG 
G AG AG GC C AAAT G G T C T TAG C C T C AGT CTCTGTCTC T AAAT AT T C C AC C AT AAAAC AGCT GAG 
TTATTTATGAATTAGAGGCTATAGCTCACATTTTCAATCCTCTATTTCTTTTTTTAAATATAA 
CTTTCTACTCTGATGAGAGAATGTGGTTTTAATCTCTCTCTCACATTTTGATGATTTAGACAG 
ACTCCCCCTCTTCCTCCTAGTCAATAAACCCATTGATGATCTATTTCCCAGCTTATCCCCAAG 
AAAACTTTTGAAAGGAAAGAGTAGACCCAAAGATGTTATTTTCTGCTGTTTGAATTTTGTCTC 
CCCACCCCCAACTTGGCTAGTAATAAACACTTACTGAAGAAGAAGCAATAAGAGAAAGATATT 
TGTAATCTCTCCAGCCCATGATCTCGGTTTTCTTACACTGTGATCTTAAAAGTTACCAAACCA 
AAGTCATTTTCAGTTTGAGGCAACCAAACCTTTCTACTGCTGTTGACATCTTCTTATTACAGC 
AACACCATTCTAGGAGTTTCCTGAGCTCTCCACTGGAGTCCTCTTTCTGTCGCGGGTCAGAAA 
TTGTCCCTAGATGAATGAGAAAATTATTTTTTTTAATTTAAGTCCTAAATATAGTTAAAATAA 
ATAATGTTTTAGTAAAATGATACACTATCTCTGTGAAATAGCCTCACCCCTACATGTGGATAG 
AAGGAAATGAAAAAATAATTGCTTTGACATTGTCTATATGGTACTTTGTAAAGTCATGCTTAA 
GTACAAATTCCATGAAAAGCTCACACCTGTAATCCTAGCACTTTGGGAGGCTGAGGAGGAAGG 
ATCACTTGAGCCCAGAAGTTCGAGACTAGCCTGGGCAACATGGAGAAGCCCTGTCTCTACAAA 
ATACAGAGAGAAAAAATCAGCCAGTCATGGTGGCATACACCTGTAGTCCCAGCATTCCGGGAG 
GCTGAGGTGGGAGGATCACTTGAGCCCAGGGAGGTTGGGGCTGCAGTGAGCCATGATCACACC 
ACTGCACTCCAGCCAGGTGACATAGCGAGATCCTGTCTAAAAAAATAAAAAATAAATAATGGA 
ACACAGCAAGTCCTAGGAAGTAGGTTAAAACTAATTCTTTAA 
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FTGURE 118 

MSTTTCQVVAFLLSILGLAGCIAATGMDMWSTQDLYDNPVTSVFQYEGLWRSCVRQSSGFTEC 
RPYFTILGLPAMLQAVRALMIVGIVLGAIGLLVSIFALKCIRIGSMEDSAKANMTLTSGIMFI 
VSGLCAIAGVSVFANMLVTNFWMSTANMYTGMGGMVQTVQTRYTFGAALFVGWVAGGLTLIGG 
VMMCIACRGLAPEETNYKAVSYHASGHSVAYKPGGFKASTGFGSNTKNKKIYDGGARTEDEVQ 

SYPSKHDYV 

Signal peptide: 

amino acids 1-23 

Transmembrane domains : 

amino acids 81-100, 121-141, 173-194 
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FTGURE 119 

GGAAAAACTGTTCTCTTCTGTGGCACAGAGAACCCTGCTTCAAAGCAGAAGTAGCAGTTCCGG 
AGTCCAGCTGGCTAAAACTCATCCCAGAGGATAATGGCAACCCATGCCTTAGAAATCGCTGGG 
CTGTTTCTTGGTGGTGTTGGAATGGTGGGCACAGTGGCTGTCACTGTCATGCCTCAGTGGAGA 
GTGTCGGCCTTCATTGAAAACAACATCGTGGTTTTTGAAAACTTCTGGGAAGGACTGTGGATG 
AATTGCGTGAGGCAGGCTAACATCAGGATGCAGTGCAAAATCTATGATTCCCTGCTGGCTCTT 
TCTCCGGACCTACAGGCAGCCAGAGGACTGATGTGTGCTGCTTCCGTGATGTCCTTCTTGGCT 
TTCATGATGGCCATCCTTGGCATGAAATGCACCAGGTGCACGGGGGACAATGAGAAGGTGAAG 
GCTCACATTCTGCTGACGGCTGGAATCATCTTCATCATCACGGGCATGGTGGTGCTCATCCCT 
GTGAGCTGGGTTGCCAATGCCATCATCAGAGATTTCTATAACTCAATAGTGAATGTTGCCCAA 
AAACGTGAGCTTGGAGAAGCTCTCTACTTAGGATGGACCACGGCACTGGTGCTGATTGTTGGA 
GGAGCTCTGTTCTGCTGCGTTTTTTGTTGCAACGAAAAGAGCAGTAGCTACAGATACTCGATA 
CCTTCCCATCGCACAACCCAAAAAAGTTATCACACCGGAAAGAAGTCACCGAGCGTCTACTCC 
AGAAGTCAGTATGTGTAGTTGTGTATGTTTTTTTAACTTTACTATAAAGCCATGCAAATGACA 
AAAATCTATATTACTTTCTCAAAATGGACCCCAAAGAAACTTTGATTTACTGTTCTTAACTGC 
CTAATCTTAATTACAGGAACTGTGCATCAGCTATTTATGATTCTATAAGCTATTTCAGCAGAA 
TGAGATATTAAACCCAATGCTTTGATTGTTCTAGAAAGTATAGTAATTTGTTTTCTAAGGTGG 
TTCAAGCATCTACTCTTTTTATCATTTACTTCAAAATGACATTGCTAAAGACTGCATTATTTT 
ACTACTGTAATTTCTCCACGACATAGCATTATGTACATAGATGAGTGTAACATTTATATCTCA 

C ATAGAGAC AT GCT T AT AT GGT T T TAT T T AAAAT GAAAT GC C AGT C CAT T AC AC T G AAT AAAT 
AGAACTCAACTATTGCTTTTCAGGGAAATCATGGATAGGGTTGAAGAAGGTTACTATTAATTG 

TTTAAAAACAGCTTAGGGATTAATGTCCTCCATTTATAATGAAGATTAAAATGAAGGCTTTAA 

TCAGCATTGTAAAGGAAATTGAATGGCTTTCTGATATGCTGTTTTTTAGCCTAGGAGTTAGAA 

ATCCTAACTTCTTTATCCTCTTCTCCCAGAGGCTTTTTTTTTCTTGTGTATTAAATTAACATT 

T T T AAAAC GC AGAT AT T TT GT CAAGGGGCT TT GCAT T CAAACT GCT T T T C C AGG GC T ATACT C 
AGAAGAAAGATAAAAGTGTGATCTAAGAAAAAGTGATGGTTTTAGGAAAGTGAAAATATTTTT 
GTTTTTGTATTTGAAGAAGAATGATGCATTTTGACAAGAAATCATATATGTATGGATATATTT 
TAATAAGTATTTGAGTACAGACTTTGAGGTTTCATCAATATAAATAAAAGAGCAGAAAAATAT 
GTCTTGGTTTTCATTTGCTTACCAAAAAAACAACAACAAAAAAAGTTGTCCTTTGAGAACTTC 
ACCTGCTCCTATGTGGGTACCTGAGTCAAAATTGTCATTTTTGTTCTGTGAAAAATAAATTTC 
CTTCTTGTACCATTTCTGTTTAGTTTTACTAAAATCTGTAAATACTGTATTTTTCTGTTTATT 
CCAAATTTGATGAAACTGACAATCCAATTTGAAAGTTTGTGTCGACGTCTGTCTAGCTTAAAT 

GAAT GT GT T C TAT T T GCTT T AT AC ATT T AT ATT AAT AAATT GT AC AT T T T T C T AAT T 
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FIGURE 120 

MATHALEIAGLFLGGVGMVGTVAVTVMPQWRVSAFIENNIVVFENFWEGLWMNCVRQANIRMQ 
CKIYDSLLALSPDLQAARGLMCAASVMSFLAFMMAILGMKCTRCTGDNEKVKAHILLTAGIIF 
IITGMVVLIPVSWVANAIIRDFYNSIVNVAQKRELGEALYLGWTTALVLIVGGALFCCVFCCN 

EKSSSYRYSIPSHRTTQKSYHTGKKSPSVYSRSQYV 

Signal peptide: 

amino acids 1-17 

Transmembrane domains : 

amino acids 82-101, 118-145, 164-188 
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FIGURE 121 

GGAGAGAGGCGCGCGGGTGAAAGGCGCATTGATGCAGCCTGCGGCGGCCTCGGAGCGCGGCGG 
AGCCAGACGCTGACCACGTTCCTCTCCTCGGTCTCCTCCGCCTCCAGCTCCGCGCTGCCCGGC 
AGCCGGGAGCCATGCGACCCCAGGGCCCCGCCGCCTCCCCGCAGCGGCTCCGCGGCCTCCTGC 
TGCTCCTGCTGCTGCAGCTGCCCGCGCCGTCGAGCGCCTCTGAGATCCCCAAGGGGAAGCAAA 
AGGCGCAGCTCCGGCAGAGGGAGGTGGTGGACCTGTATAATGGAATGTGCTTACAAGGGCCAG 
CAGGAGTGCCTGGTCGAGACGGGAGCCCTGGGGCCAATGTTATTCCGGGTACACCTGGGATCC 
CAGGTCGGGATGGATTCAAAGGAGAAAAGGGGGAATGTCTGAGGGAAAGCTTTGAGGAGTCCT 
GGACACCCAACTACAAGCAGTGTTCATGGAGTTCATTGAATTATGGCATAGATCTTGGGAAAA 
TTGCGGAGTGTACATTTACAAAGATGCGTTCAAATAGTGCTCTAAGAGTTTTGTTCAGTGGCT 
CACTTCGGCTAAAATGCAGAAATGCATGCTGTCAGCGTTGGTATTTCACATTCAATGGAGCTG 
AATGTTCAGGACCTCTTCCCATTGAAGCTATAATTTATTTGGACCAAGGAAGCCCTGAAATGA 
ATTCAACAATTAATATTCATCGCACTTCTTCTGTGGAAGGACTTTGTGAAGGAATTGGTGCTG 
GATTAGTGGATGTTGCTATCTGGGTTGGCACTTGTTCAGATTACCCAAAAGGAGATGCTTCTA 
CTGGATGGAATTCAGTTTCTCGCATCATTATTGAAGAACTACCAAAATAAATGCTTTAATTTT 
CATTTGCTACCTCTTTTTTTATTATGCCTTGGAATGGTTCACTTAAATGACATTTTAAATAAG 
TTTATGTATACATCTGAATGAAAAGCAAAGCTAAATATGTTTACAGACCAAAGTGTGATTTCA 
CACTGTTTTTAAATCTAGCATTATTCATTTTGCTTCAATCAAAAGTGGTTTC7SATATTTTTTT 
TAGTTGGTTAGAATACTTTCTTCATAGTCACATTCTCTCAACCTATAATTTGGAATATTGTTG 
TGGTCTTTTGTTTTTTCTCTTAGTATAGCATTTTTAAAAAAATATAAAAGCTACCAATCTTTG 
TACAATTTGTAAATGTTAAGAATTTTTTTTATATCTGTTAAATAAAAATTATTTCCAACA 
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FIGURE 122 

MRPQGPAASPQRLRGLLLLLLLQLPAPSSASEIPKGKQKAQLRQREVVDLYNGMCLQGPAGVP 
GRDGSPGANVIPGTPGIPGRDGFKGEKGECLRESFEESWTPNYKQCSWSSLNYGIDLGKIAEC 
TFTKMRSNSALRVLFSGSLRLKCRNACCQRWYFTFNGAECSGPLPIEAIIYLDQGSPEMNSTI 
NIHRTSSVEGLCEGIGAGLVDVAIWVGTCSDYPKGDASTGWNSVSRIIIEELPK 

Signal peptide: 

amino acids 1-30 

Transmembrane domain : 

amino acids 195-217 
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FIGURE 123 

GCTGAGCGTGTGCGCGGTACGGGGCTCTCCTGCCTTCTGGGCTCCAACGCAGCTCTGTGGCTG 
AACTGGGTGCTCATCACGGGAACTGCTGGGCTATGGAATACAGATGTGGCAGCTCAGGTAGCC 
CCAAATTGCCTGGAAGAATACATCATGTTTTTCGATAAGAAGAAATTGTAGGATCCAGTTTTT 
TTTTTAACCGCCCCCTCCCCACCCCCCA7\AAAAACTGTAAAGATGCAAAAACGTAATATCCAT 
GAAGATCCTATTACCTAGGAAGATTTTGATGTTTTGCTGCGAATGCGGTGTTGGGATTTATTT 
GTTCTTGGAGTGTTCTGCGTGGCTGGCAAAGAATAATGTTCCA7\AATCGGTCCATCTCCCAAG 
GGGTCCAATTTTTCTTCCTGGGTGTCAGCGAGCCCTGACTCACTACAGTGCAGCTGACAGGGG 
CTGTCATGCAACTGGCCCCTAAGCCAAAGCAAAAGACCTAAGGACGACCTTTGAACAATACAA 
AGG ATG GGTTTCAATGTAATTAGGCTACTGAGCGGATCAGCTGTAGCACTGGTTATAGCCCCC 
ACTGTCTTACTGACAATGCTTTCTTCTGCCGAACGAGGATGCCCTAAGGGCTGTAGGTGTGAA 
GGCAAAATGGTATATTGTGAATCTCAGAAATTACAGGAGATACCCTCAAGTATATCTGCTGGT 
TGCTTAGGTTTGTCCCTTCGCTATAACAGCCTTCAAAAACTTAAGTATAATCAATTTAAAGGG 
CTCAACCAGCTCACCTGGCTATACCTTGACCATAACCATATCAGCAATATTGACGAAAATGCT 
TTTAATGGAATACGCAGACTCAAAGAGCTGATTCTTAGTTCCAATAGAATCTCCTATTTTCTT 
AACAATACCTTCAGACCTGTGACAAATTTACGGAACTTGGATCTGTCCTATAATCAGCTGCAT 
TCTCTGGGATCTGAACAGTTTCGGGGCTTGCGGAAGCTGCTGAGTTTACATTTACGGTCTAAC 
TCCCTGAGAACCATCCCTGTGCGAATATTCCAAGACTGCCGCAACCTGGAACTTTTGGACCTG 
GGATATAACCGGATCCGAAGTTTAGCCAGGAATGTCTTTGCTGGCATGATCAGACTCAAAGAA 
CTTCACCTGGAGCACAATCAATTTTCCAAGCTCAACCTGGCCCTTTTTCCAAGGTTGGTCAGC 
CTTCAGAACCTTTACTTGCAGTGGAATAAAATCAGTGTCATAGGACAGACCATGTCCTGGACC 
TGGAGCTCCTTACAAAGGCTTGATTTATCAGGCAATGAGATCGAAGCTTTCAGTGGACCCAGT 
GTTTTCCAGTGTGTCCCGAATCTGCAGCGCCTCAACCTGGATTCCAACAAGCTCACATTTATT 
GGTCAAGAGATTTTGGATTCTTGGATATCCCTCAATGACATCAGTCTTGCTGGGAATATATGG 
GAATGCAGCAGAAATATTTGCTCCCTTGTAAACTGGCTGAAAAGTTTTAAAGGTCTAAGGGAG 
AATACAATTATCTGTGCCAGTCCCAAAGAGCTGCAAGGAGTAAATGTGATCGATGCAGTGAAG 
AACTACAGCATCTGTGGCAAAAGTACTACAGAGAGGTTTGATCTGGCCAGGGCTCTCCCAAAG 
CCGACGTTTAAGCCCAAGCTCCCCAGGCCGAAGCATGAGAGCAAACCCCCTTTGCCCCCGACG 
GTGGGAGCCACAGAGCCCGGCCCAGAGACCGATGCTGACGCCGAGCACATCTCTTTCCATAAA 
ATCATCGCGGGCAGCGTGGCGCTTTTCCTGTCCGTGCTCGTCATCCTGCTGGTTATCTACGTG 
TCATGGAAGCGGTACCCTGCGAGCATGAAGCAGCTGCAGCAGCGCTCCCTCATGCGAAGGCAC 
AGGAAAAAGAAAAGACAGTCCCTAAAGCAAATGACTCCCAGCACCCAGGAATTTTATGTAGAT 
TATAAACCCACCAACACGGAGACCAGCGAGATGCTGCTGAATGGGACGGGACCCTGCACCTAT 
AACAAATCGGGCTCCAGGGAGTGTGAGGTATGAACCATTGTGATAAAAAGAGCTCTTAAAAGC 
TGGGAAATAAGTGGTGCTTTATTGAACTCTGGTGACTATCAAGGGAACGCGATGCCCCCCCTC 
CCCTTCCCTCTCCCTCTCACTTTGGTGGCAAGATCCTTCCTTGTCCGTTTTAGTGCATTCATA 
ATACTGGTCATTTTCCTCTCATACATAATCAACCCATTGA7\ATTTAAATACCACAATCAATGT 
GAAGCTTGAACTCCGGTTTAATATAATACCTATTGTATAAGACCCTTTACTGATTCCATTAAT 
GTCGCATTTGTTTTAAGATAAAACTTCTTTCATAGGTAAAAAAAAAAA 
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FIGURE 124 



MGFNVIRLLSGSAVALVIAPTVLLTMLSSAERGCPKGCRCEGKMVYCESQKLQEIPSSISAGC 
LGLSLRYNSLQKLKYNQFKGLNQLTWLYLDHNHI SN I DENAFNGIRRLKELILSSNRI S YFLN 
NTFRPVTNLRNLDLSYNQLHSLGSEQFRGLRKLLSLHLRSNSLRTIPVRIFQDCRNLELLDLG 
YNRIRSLARNVFAGMIRLKELHLEHNQFSKLNLALFPRLVSLQNLYLQWNKISVIGQTMSWTW 
SSLQRLDLSGNEIEAFSGPSVFQCVPNLQRLNLDSNKLTFIGQEILDSWISLNDISLAGNIWE 
CSRNICSLVNWLKSFKGLRENTIICASPKELQGVNVIDAVKNYSICGKSTTERFDLARALPKP 
TFKPKLPRPKHESKPPLPPTVGATEPGPETDADAEHISFHKI IAGSVALFLSVLVILLVIYVS 
WKRYPASMKQLQQRSLMRRHRKKKRQSLKQMTPSTQEFYVDYKPTNTETSEMLLNGTGPCTYN 

KSGSRECEV 

Important features of the protein: 
Signal peptide: 

amino acids 1-33 

Transmembrane domain: 

amino acids 420-442 

N-glycosylation sites . 

amino acids 126-129, 357-360, 496-499, 504-507 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 465-468 

Tyrosine kinase phosphorylation site, 

amino acids 136-142 



N-myristoylation sites . 

amino acids 11-16, 33-38, 245-250, 332-337, 497-502, 507-512 
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FIGURE 125 

CCGTTATCGTCTTGCGCTACTGCTGAATGTCCGTCCCGGAGGAGGAGGAGAGGCTTTTGCCGC 
TGACCCAGAGATGGCCCCGAGCGAGCAAATTCCTACTGTCCGGCTGCGCGGCTACCGTGGCCG 
AGCTAGCAACCTTTCCCCTGGATCTCACAAAAACTCGACTCCAAATGCAAGGAGAAGCAGCTC 
TTGCTCGGTTGGGAGACGGTGCAAGAGAATCTGCCCCCTATAGGGGAATGGTGCGCACAGCCC 
TAGGGATCATTGAAGAGGAAGGCTTTCTAAAGCTTTGGCAAGGAGTGACACCCGCCATTTACA 
GACACGTAGTGTATTCTGGAGGTCGAATGGTCACATATGAACATCTCCGAGAGGTTGTGTTTG 
GCAAAAGTGAAGATGAGCATTATCCCCTTTGGAAATCAGTCATTGGAGGGATGATGGCTGGTG 
TTATTGGCCAGTTTTTAGCCAATCCAACTGACCTAGTGAAGGTTCAGATGCAAATGGAAGGAA 
AAAGGAAACTGGAAGGAAAACCATTGCGATTTCGTGGTGTACATCATGCATTTGCAAAAATCT 
TAGCTGAAGGAGGAATACGAGGGCTTTGGGCAGGCTGGGTACCCAATATACAAAGAGCAGCAC 
TGGTGAATATGGGAGATTTAACCACTTATGATACAGTGAAACACTACTTGGTATTGAATACAC 
CACTTGAGGACAATATCATGACTCACGGTTTATCAAGTTTATGTTCTGGACTGGTAGCTTCTA 
TTCTGGGAACACCAGCCGATGTCATCAAAAGCAGAATAATGAATCAACCACGAGATAAACAAG 
GAAGGGGACTTTTGTATAAATCATCGACTGACTGCTTGATTCAGGCTGTTCAAGGTGAAGGAT 
TCATGAGTCTATATAAAGGCTTTTTACCATCTTGGCTGAGAATGACCCCTTGGTCAATGGTGT 
TCTGGCTTACTTATGAAAAAATCAGAGAGATGAGTGGAGTCAGTCCATTTTAA 
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FIGURE 126 

MSVPEEEERLLPLTQRWPRASKFLLSGCAATVAELATFPLDLTKTRLQMQGEAALARLGDGAR 
ESAPYRGMVRTALGI IEEEGFLKLWQGVTPAIYRHVVYSGGRMVTYEHLREVVFGKSEDEHYP 
LWKSVIGGMMAGVIGQFLANPTDLVKVQMQMEGKRKLEGKPLRFRGVHHAFAKILAEGGIRGL 
WAGWVPNIQRAALVNMGDLTTYDTVKHYLVLNTPLEDNIMTHGLSSLCSGLVASILGTPADVI 
KSRIMNQPRDKQGRGLLYKSSTDCLIQAVQGEGFMSLYKGFLPSWLRMTPWSMVFWLTYEKIR 
EMSGVSPF 



Transmembrane domains: 

amino acids 25-38, 130-147, 233-248 
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FIGURE 127 

CGCGGATCGGACCCAAGCAGGTCGGCGGCGGCGGCAGGAGAGCGGCCGGGCGTCAGCTCCTCG 
ACCCCCGTGTCGGGCTAGTCCAGCGAGGCGGACGGGCGGCGTGGGCCCATGGCCAGGCCCGGC 
ATGGAGCGGTGGCGCGACCGGCTGGCGCTGGTGACGGGGGCCTCGGGGGGCATCGGCGCGGCC 
GTGGCCCGGGCCCTGGTCCAGCAGGGACTGAAGGTGGTGGGCTGCGCCCGCACTGTGGGCAAC 
ATCGAGGAGCTGGCTGCTGAATGTAAGAGTGCAGGCTACCCCGGGACTTTGATCCCCTACAGA 
TGTGACCTATCAAATGAAGAGGACATCCTCTCCATGTTCTCAGCTATCCGTTCTCAGCACAGC 
GGTGTAGACATCTGCATCAACAATGCTGGCTTGGCCCGGCCTGACACCCTGCTCTCAGGCAGC 
ACCAGTGGTTGGAAGGACATGTTCAATGTGAACGTGCTGGCCCTCAGCATCTGCACACGGGAA 
GCCTACCAGTCCATGAAGGAGCGGAATGTGGACGATGGGCACATCATTAACATCAATAGCATG 
TCTGGCCACCGAGTGTTACCCCTGTCTGTGACCCACTTCTATAGTGCCACCAAGTATGCCGTC 
ACTGCGCTGACAGAGGGACTGAGGCAAGAGCTTCGGGAGGCCCAGACCCACATCCGAGCCACG 
TGCATCTCTCCAGGTGTGGTGGAGACACAATTCGCCTTCAAACTCCACGACAAGGACCCTGAG 
AAGGCAGCTGCCACCTATGAGCAAATGAAGTGTCTCAAACCCGAGGATGTGGCCGAGGCTGTT 
AT C T AC GT C C T C AG C AC C C C C GC AC AC AT C C AGAT T GG AG AC AT C C AG AT G AG G C C C AC G GAG 
CAGGTGACC TAG TGACTGTGGGAGCTCCTCCTTCCCTCCCCACCCTTCATGGCTTGCCTCCTG 
CCTCTGGATTTTAGGTGTTGATTTCTGGATCACGGGATACCACTTCCTGTCCACACCCCGACC 
AGGGGCTAGAAAATTTGTTTGAGATTTTTATATCATCTTGTCAAATTGCTTCAGTTGTAAATG 
TGAAAAATGGGCTGGGGAAAGGAGGTGGTGTCCCTAATTGTTTTACTTGTTAACTTGTTCTTG 
TGCCCCTGGGCACTTGGCCTTTGTCTGCTCTCAGTGTCTTCCCTTTGACATGGGAAAGGAGTT 
GTGGCCAAAATCCCCATCTTCTTGCACCTCAACGTCTGTGGCTCAGGGCTGGGGTGGCAGAGG 
GAGGCCTTCACCTTATATCTGTGTTGTTATCCAGGGCTCCAGACTTCCTCCTCTGCCTGCCCC 
ACTGCACCCTCTCCCCCTTATCTATCTCCTTCTCGGCTCCCCAGCCCAGTCTTGGCTTCTTGT 
CCCCTCCTGGGGTCATCCCTCCACTCTGACTCTGACTATGGCAGCAGAACACCAGGGCCTGGC 
CCAGTGGATTTCATGGTGATCATTAAAAAAGAAAAATCGCAACCAAAAAAAAAAAA 
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FIGURE 128 

MARPGMERWRDRLALVTGASGGIGAAVARALVQQGLKVVGCARTVGNIEELAAECKSAGYPGT 
LIPYRCDLSNEEDILSMFSAIRSQHSGVDICINNAGLARPDTLLSGSTSGWKDMFNVNVLALS 
ICTREAYQSMKERNVDDGHIININSMSGHRVLPLSVTHFYSATKYAVTALTEGLRQELREAQT 
HIRATCISPGVVETQFAFKLHDKDPEKAAATYEQMKCLKPEDVAEAVIYVLSTPAHIQIGDIQ 
MRPTEQVT 

Important features of the protein: 
Signal peptide: 

amino acids 1-17 

N-rayristoylation sites . 

amino acids 18-24, 21-27, 22-28, 24-30, 40-46, 90-96, 109-115, 
199-205 

Short-chain alcohol dehyrogenase . 

amino acids 30-42, 104-114 
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FIGURE 129 

AACTTCTACATGGGCCTCCTGCTGCTGGTGCTCTTCCTCAGCCTCCTGCCGGTGGCCTACACC 
ATCATGTCCCTCCCACCCTCCTTTGACTGCGGGCCGTTCAGGTGCAGAGTCTCAGTTGCCCGG 
GAGCACCTCCCCTCCCGAGGCAGTCTGCTCAGAGGGCCTCGGCCCAGAATTCCAGTTCTGGTT 
TCATGCCAGCCTGTAAAAGGCCATGG7\ACTTTGGGTGAATCACCGATGCCATTTAAGAGGGTT 
TTCTGCCAGGATGGAAATGTTAGGTCGTTCTGTGTCTGCGCTGTTCATTTCAGTAGCCACCAG 
CCACCTGTGGCCGTTGAGTGCTTGAAATGAGGAACTGAGAAAATTAATTTCTCATGTATTTTT 
CTCATTTATTTATTAATTTTTAACTGATAGTTGTACATATTTGGGGGTACATGTGATATTTGG 
ATACATGTATACAATATATAATGATCAAATCAGGGT7\ACTGGGATATCCATCACATCAAACAT 
TTATTTTTTATTCTTTTTAGACAGAGTCTCACTCTGTCACCCAGGCTGGAGTGCAGTGGTGCC 
ATCTCAGCTTACTGCAACCTCTGCCTGCCAGGTTCAAGCGATTCTCATGCCTCCACCTCCCAA 
GTAGCTGGGACTACAGGCATGCACCACAATGCCCAACTAATTTTTGTATTTTTAGTAGAGACG 
GGGTTTTGCCATGTTGCCCAGGCTGGCCTTGAACTCCTGGCCTCAAACAATCCACTTGCCTCG 
GCCTCCCAAAGTGTTATGATTACAGGCGTGAGCCACCGTGCCTGGCCTAAACATTTATCTTTT 
CTTTGTGTTGGGAACTTTGAAATTATACAATGAATTATTGTTAACTGTCATCTCCCTGCTGTG 
CTATGGAACACTGGGACTTCTTCCCTCTATCTAACTGTATATTTGTACCAGTTAACCAACCGT 
ACTTCATCCCCACTCCTCTCTATCCTTCCCAACCTCTGATCACCTCATTCTACTCTCTACCTC 
CATGAGATCCACTTTTTTAGCTCCCACATGTGAGTAAGAAAATGCAATATTTGTCTTTCTGTG 
CCTGGCTTATTTCACTTAACATAATGACTTCCTGTTCCATCCATGTTGCTGCAAATGACAGGA 
TTTCGTTCT T AAT T T C AAT T AAAAT AAC C AC AC AT G G C AAAAA 
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FIGURE 130 

MGLLLLVLFLSLLPVAYTIMSLPPSFDCGPFRCRVSVAREHLPSRGSLLRGPRPRI PVLVSCQ 
PVKGHGTLGESPMPFKRVFCQDGNVRSFCVCAVHFSSHQPPVAVECLK 

Important features of the protein: 
Signal peptide: 

amino acids 1-18 

N-myristoylation site . 

amino acids 86-92 

Zinc carboxypeptidases , zinc-binding region 2 signature* 

amino acids 68-79 
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FIGURE 131 

TTCTGAAGTAACGGAAGCTACCTTGTATAAAGACCTCAACACTGCTGACCATGATCAGCGCAG 
CCTGGAGCATCTTCCTCATCGGGACTAAAATTGGGCTGTTCCTTCAAGTAGCACCTCTATCAG 
TTATGGCTAAATCCTGTCCATCTGTGTGTCGCTGCGATGCGGGTTTCATTTACTGTAATGATC 
GCTTTCTGACATCCATTCCAACAGGAATACCAGAGGATGCTACAACTCTCTACCTTCAGAACA 
ACCAAATAAATAATGCTGGGATTCCTTCAGATTTGAAAAACTTGCTGAAAGTAGAAAGAATAT 
ACCTATACCACAACAGTTTAGATGAATTTCCTACCAACCTCCCAAAGTATGTAAAAGAGTTAC 

AT T T G C AAG AAAAT AAC AT AAGG AC TAT CACT T AT GAT T C AC T T T C AAAAAT T C CC T ATC TGG 

AAGAATTACATTTAGATGACAACTCTGTCTCTGCAGTTAGCATAGAAGAGGGAGCATTCCGAG 

ACAGCAACTATCTCCGACTGCTTTTCCTGTCCCGTAATCACCTTAGCACAATTCCCTGGGGTT 

TGCCCAGGACTATAGAAGAACTACGCTTGGATGATAATCGCATATCCACTATTTCATCACCAT 

CTCTTCAAGGTCTCACTAGTCTAAAACGCCTGGTTCTAGATGGAAACCTGTTGAACAATCATG 

GTTTAGGTGACAAAGTTTTCTTCAACCTAGTTAATTTGACAGAGCTGTCCCTGGTGCGGAATT 

CCCTGACTGCTGCACCAGTAAACCTTCCAGGCACAAACCTGAGGAAGCTTTATCTTCAAGATA 

ACCACATCAATCGGGTGCCCCCAAATGCTTTTTCTTATCTAAGGCAGCTCTATCGACTGGATA 

TGTCCAATAATAACCTAAGTAATTTACCTCAGGGTATCTTTGATGATTTGGACAATATAACAC 

AACTGATTCTTCGCAACAATCCCTGGTATTGCGGGTGCAAGATGAAATGGGTACGTGACTGGT 

TACAATCACTACCTGTGAAGGTCAACGTGCGTGGGCTCATGTGCCAAGCCCCAGAAAAGGTTC 

GTGGGATGGCTATTAAGGATCTCAATGCAGAACTGTTTGATTGTAAGGACAGTGGGATTGTAA 

GCACCATTCAGATAACCACTGCAATACCCAACACAGTGTATCCTGCCCAAGGACAGTGGCCAG 

CTCCAGTGACCAAACAGCCAGATATTAAGAACCCCAAGCTCACTAAGGATCAACAAACCACAG 

GGAGTCCCTCAAGAAAAACAATTACAATTACTGTGAAGTCTGTCACCTCTGATACCATTCATA 

TCTCTTGGAAACTTGCTCTACCTATGACTGCTTTGAGACTCAGCTGGCTTAAACTGGGCCATA 

GCCCGGCATTTGGATCTATAACAGAAACAATTGTAACAGGGGAACGCAGTGAGTACTTGGTCA 

CAGCCCTGGAGCCTGATTCACCCTATAAAGTATGCATGGTTCCCATGGAAACCAGCAACCTCT 

ACCTATTTGATGAAACTCCTGTTTGTATTGAGACTGAAACTGCACCCCTTCGAATGTACAACC 

CTACAACCACCCTCAATCGAGAGCAAGAGAAAGAACCTTACAAAAACCCCAATTTACCTTTGG 

CTGCCATCATTGGTGGGGCTGTGGCCCTGGTTACCATTGCCCTTCTTGCTTTAGTGTGTTGGT 

ATGTTCATAGGAATGGATCGCTCTTCTCAAGGAACTGTGCATATAGCAAAGGGAGGAGAAGAA 

AGGATGACTATGCAGAAGCTGGCACTAAGAAGGACAACTCTATCCTGGAAATCAGGGAAACTT 

CTTTTCAGATGTTACCAATAAGCAATGAACCCATCTCGAAGGAGGAGTTTGTAATACACACCA 

TATTTCCTCCTAATGGAATGAATCTGTACAAAAACAATCACAGTGAAAGCAGTAGTAACCGAA 

GCTACAGAGACAGTGGTATTCCAGACTCAGATCACTCACACTCATGATGCTGAAGGACTCACA 

GCAGACTTGTGTTTTGGGTTTTTTAAACCTAAGGGAGGTGATGGT 
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FIGURE 132 

MISAAWSIFLIGTKIGLFLQVAPLSVMAKSCPSVCRCDAGFIYCNDRFLTSIPTGIPEDATTL 
YLQNNQINNAGIPSDLKNLLKVERIYLYHNSLDEFPTNLPKYVKELHLQENNIRTITYDSLSK 
IPYLEELHLDDNSVSAVSIEEGAFRDSNYLRLLFLSRNHLSTIPWGLPRTIEELRLDDNRIST 
ISSPSLQGLTSLKRLVLDGNLLNNHGLGDKVFFNLVNLTELSLVRNSLTAAPVNLPGTNLRKL 
YLQDNHINRVPPNAFSYLRQLYRLDMSNNNLSNLPQGIFDDLDNITQLILRNNPWYCGCKMKW 
VRDWLQSLPVKVNVRGLMCQAPEKVRGMAIKDLNAELFDCKDSGIVSTIQITTAIPNTVYPAQ 
GQWPAPVTKQPDIKNPKLTKDQQTTGSPSRKTITITVKSVTSDTIHISWKLALPMTALRLSWL 
KLGHSPAFGSITETIVTGERSEYLVTALEPDSPYKVCMVPMETSNLYLFDETPVCIETETAPL 
RMYNPTTTLNREQEKEPYKNPNLPLAAIIGGAVALVTIALLALVCWYVHRNGSLFSRNCAYSK 
GRRRKDDYAEAGTKKDNSILEIRETSFQMLPISNEPISKEEFVIHTIFPPNGMNLYKNNHSES 

SSNRSYRDSGIPDSDHSHS 

Important features of the protein: 
Signal peptide: 

amino acids 1-28 
Transmembrane domain: 
amino acids 531-552 
N-glycosylation sites . 

amino acids 226-229, 282-285, 296-299, 555-558, 626-629, 633-636 
Tyrosine kinase phosphorylation site, 
amino acids 515-522 
* N-myristoylation sites . 

amino acids 12-17, 172-177, 208-213, 359-364, 534-539, 556-561, 
640-645 

Amidation site. 

amino acids 567-570 
Leucine zipper pattern. 

amino acids 159-180 

Phospholipase A2 aspartic acid active site. 

amino acids 34-44 
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FIGURE 133 

CCGTCATCCCCCTGCAGCCACCCTTCCCAGAGTCCTTTGCCCAGGCCACCCCAGGCTTCTTGG 
CAGCCCTGCCGGGCCACTTGTCTTCATGTCTGCCAGGGGGAGGTGGGAAGGAGGTGGGAGGAG 
GGCGTGCAGAGGCAGTCTGGGCTTGGCCAGAGCTCAGGGTGCTGAGCGTGTGACCAGCAGTGA 
GCAGAGGCCGGCCATGGCCAGCCTGGGGCTGCTGCTCCTGCTCTTACTGACAGCACTGCCACC 
GCTGTGGTCCTCCTCACTGCCTGGGCTGGACACTGCTGAAAGTAAAGCCACCATTGCAGACCT 
GATCCTGTCTGCGCTGGAGAGAGCCACCGTCTTCCTAGAACAGAGGCTGCCTGAAATCAACCT 
GGATGGCATGGTGGGGGTCCGAGTGCTGGAAGAGCAGCTAAAAAGTGTCCGGGAGAAGTGGGC 
CCAGGAGCCCCTGCTGCAGCCGCTGAGCCTGCGCGTGGGGATGCTGGGGGAGAAGCTGGAGGC 
TGCCATCCAGAGATCCCTCCACTACCTCAAGCTGAGTGATCCCAAGTACCTAAGAGAGTTCCA 
GCTGACCCTCCAGCCCGGGTTTTGGAAGCTCCCACATGCCTGGATCCACACTGATGCCTCCTT 
GGTGTACCCCACGTTCGGGCCCCAGGACTCATTCTCAGAGGAGAGAAGTGACGTGTGCCTGGT 
GCAGCTGCTGGGAACCGGGACGGACAGCAGCGAGCCCTGCGGCCTCTCAGACCTCTGCAGGAG 
CCTCATGACCAAGCCCGGCTGCTCAGGCTACTGCCTGTCCCACCAACTGCTCTTCTTCCTCTG 
GGCCAGAATGAGGGGATGCACACAGGGACCACTCCAACAGAGCCAGGACTATATCAACCTCTT 
CTGCGCCAACATGATGGACTTGAACCGCAGAGCTGAGGCCATCGGATACGCCTACCCTACCCG 
GGACATCTTCATGGAAAACATCATGTTCTGTGGAATGGGCGGCTTCTCCGACTTCTACAAGCT 
CCGGTGGCTGGAGGCCATTCTCAGCTGGCAGAAACAGCAGGAAGGATGCTTCGGGGAGCCTGA 
TGCTGAAGATGAAGAATTATCTAAAGCTATTCAATATCAGCAGCATTTTTCGAGGAGAGTGAA 
GAGGCGAGAAAAACAATTTCCAGATTCTCGCTCTGTTGCTCAGGCTGGAGTACAGTGGCGCAA 
TCTCGGCTCACTGCAACCTTTGCCTCCTGGGTTCAAGCAATTCTCTTGCCTCATCCTCCCGAG 
TAGCTGGGACTACAGGAGCGTGCCACCATACCTGGCTAATTTTTATATTTTTTTAGTAGAGAC 
AGGGTTTCATCATGTTGCTCATGCTGGTCTCGAACTCCTGATCTCAAGAGATCCGCCCACCTC 
AGGCTCCCAAAGTGTGGGATTATAGGTGTGAGCCACCGTGTCTGGCTGAAAAGCACTTTCAAA 
GAGACTGTGTTGAATAAAGGGCCAAGGTTCTTGCCACCCAGCACTCATGGGGGCTCTCTCCCC 
TAGATGGCTGCTCCTCCCACAACACAGCCACAGCAGTGGCAGCCCTGGGTGGCTTCCTATACA 
TCCTGGCAGAATACCCCCCAGCAAACAGAGAGCCACACCCATCCACACCGCCACCACCAAGCA 
GCCGCTGAGACGGACGGTTCCATGCCAGCTGCCTGGAGGAGGAACAGACCCCTTTAGTCCTCA 
TCCCTTAGATCCTGGAGGGCACGGATCACATCCTGGGAAGAAGGCATCTGGAGGATAAGCAAA 
GCCACCCCGACACCCAATCTTGGAAGCCCTGAGTAGGCAGGGCCAGGGTAGGTGGGGGCCGGG 
AGGGACCCAGGTGTGAACGGATGAATAAAGTTCAACTGCAACTGAAAAAAAAAAA 
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FIGURE 134 

MSARGRWEGGGRRACRGSLGLARAQGAERVTSSEQRPAMASLGLLLLLLLTALPPLWSSSLPG 
LDTAESKATIADLILSALERATVFLEQRLPEINLDGMVGVRVLEEQLKSVREKWAQEPLLQPL 
SLRVGMLGEKLEAAIQRSLHYLKLSDPKYLREFQLTLQPGFWKLPHAWIHTDASLVYPTFGPQ 
DSFSEERSDVCLVQLLGTGTDSSEPCGLSDLCRSLMTKPGCSGYCLSHQLLFFLWARMRGCTQ 
GPLQQSQDYINLFCANMMDLNRRAEAIGYAYPTRDI FMENIMFCGMGGFSDFYKLRWLEAILS 
WQKQQEGCFGEPDAEDEELSKAIQYQQHFSRRVKRREKQFPDSRSVAQAGVQWRNLGSLQPLP 
PGFKQFSCLILPSSWDYRSVPPYLANFYIFLVETGFHHVAHAGLELLISRDPPTSGSQSVGL 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 

Transmembrane domain: 

amino acids 39-56 

Tyrosine kinase phosphorylation sites. 

amino acids 149-156, 274-282 

N-myristoylation sites . 

amino acids 10-16, 20-26, 63-69, 208-214 

Midation site. 

amino acids 10-14 



Glycoprotein hormones beta chain signature 1 . 

amino acids 230-237 
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FIGURE 135 

GGTCTGAGTGCAGAGCTGCTGTCATGGCGGCCGCTCTGTGGGGCTTCTTTCCCGTCCTGCTGC 
TGCTGCTGCTATCGGGGGATGTCCAGAGCTCGGAGGTGCCCGGGGCTGCTGCTGAGGGATCGG 
GAGGGAGTGGGGTCGGCATAGGAGATCGCTTCAAGATTGAGGGGCGTGCAGTTGTTCCAGGGG 
TGAAGCCTCAGGACTGGATCTCGGCGGCCCGAGTGCTGGTAGACGGAGAAGAGCACGTCGGTT 
TCCTTAAGACAGATGGGAGTTTTGTGGTTCATGATATACCTTCTGGATCTTATGTAGTGGAAG 
TTGTATCTCCAGCTTACAGATTTGATCCCGTTCGAGTGGATATCACTTCGAAAGGAAAAATGA 
GAGCAAGATATGTGAATTACATCAAAACATCAGAGGTTGTCAGACTGCCCTATCCTCTCCAAA 
TGAAATCTTCAGGTCCACCTTCTTACTTTATTAAAAGGGAATCGTGGGGCTGGACAGACTTTC 
TAATGAACCCAATGGTTATGATGATGGTTCTTCCTTTATTGATATTTGTGCTTCTGCCTAAAG 
TGGTCAACACAAGTGATCCTGACATGAGACGGGAAATGGAGCAGTCAATGAATATGCTGAATT 
CCAACCATGAGTTGCCTGATGTTTCTGAGTTCATGACAAGACTCTTCTCTTCAAAATCATCTG 
GCAAATCTAGCAGCGGCAGCAGTAAAACAGGCAAAAGTGGGGCTGGCAAAAGGAGGTAGTCAG 
GCCGTCCAGAGCTGGCATTTGCACAAACACGGCAACACTGGGTGGCATCCAAGTCTTGGAAAA 
CCGTGTGAAGCAACTACTATAAACTTGAGTCATCCCGACGTTGATCTCTTACAACTGTGTATGTT 
AACTTTTTAGCACATGTTTTGTACTTGGTACACGAGAAAACCCAGCTTTCATCTTTTGTCTGT 
ATGAGGTCAATATTGATGTCACTGAATTAATTACAGTGTCCTATAGAAAATGCCATTAATAAA 
TTATATGAACTACTATACATTATGTATATTAATTAAAACATCTTAATCCAGAAATCAAAAAAA 

AAAAAAAAAAAAAAAAAAAAA 
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FIGURE 136 

MAAALWGFFPVLLLLLLSGDVQSSEVPGAAAEGSGGSGVGIGDRFKIEGRAWPGVKPQDWIS 
AARVLVDGEEHVGFLKTDGSFVVHDIPSGSYWEVVSPAYRFDPVRVDITSKGKMRARYVNYI 
KTSEVVRLPYPLQMKSSGPPSYFIKRESWGWTDFLMNPMVMMMVLPLLIFVLLPKVVNTSDPD 
MRREMEQSMNMLNSNHELPDVSEFMTRLFSSKSSGKSSSGSSKTGKSGAGKRR 

Important features of the protein: 
Signal sequence : 

amino acids 1-23 

Transmembrane domain: 

amino acids 161-182 

N-glycosylation site. 

amino acids 184-187 

Glycosaminoglycan attachment sites . 

amino acids 37-40, 236-239 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 151-154 

N-myristoylation sites. 

amino acids 33-38, 36-41, 38-44, 229-234 

Amidation site. 

amino acids 238-241 

ATP/GTP-binding site motif A (P-loop) . 

amino acids 229-236 
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FIGURE 137 

GATGGCGCAGCCACAGCTTCTGTGAGATTCGATTTCTCCCCAGTTCCCCTGTGGGTCTGAGGG 
GACCAGAAGGGTGAGCTACGTTGGCTTTCTGGAAGGGGAGGCTATATGCGTCAATTCCCCAAA 
ACAAGTTTTGACATTTCCCCTGAAATGTCATTCTCTATCTATTCACTGCAAGTGCCTGCTGTT 
CCAGGCCTTACCTGCTGGGCACTAACGGCGGAGCCAGGATGGGGACAGAATAAAGGAGCCACG 
ACCTGTGCCACCAACTCGCACTCAGACTCTGAACTCAGACCTGAAATCTTCTCTTCACGGGAG 
GCTTGGCAGTTTTTCTTACTCCTGTGGTCTCCAGATTTCAGGCCTAAGATGAAAGCCTCTAGT 
CTTGCCTTCAGCCTTCTCTCTGCTGCGTTTTATCTCCTATGGACTCCTTCCACTGGACTGAAG 
ACACTCAATTTGGGAAGCTGTGTGATCGCCACAAACCTTCAGGAAATACGAAATGGATTTTCT 
GAGATACGGGGCAGTGTGCAAGCCAAAGATGGAAACATTGACATCAGAATCTTAAGGAGGACT 
GAGTCTTTGCAAGACACAAAGCCTGCGAATCGATGCTGCCTCCTGCGCCATTTGCTAAGACTC 
TATCTGGACAGGGTATTTAAAAACTACCAGACCCCTGACCATTATACTCTCCGGAAGATCAGC 
AGCCTCGCCAATTCCTTTCTTACCATCAAGAAGGACCTCCGGCTCTCTCATGCCCACATGACA 
TGCCATTGTGGGGAGGAAGCAATGAAGAAATACAGCCAGATTCTGAGTCACTTTGAAAAGCTG 
GAACCTCAGGCAGCAGTTGTGAAGGCTTTGGGGGAACTAGACATTCTTCTGCAATGGATGGAG 
GAGACAGAATAGGAGGAAAGTGATGCTGCTGCTAAGAATATTCGAGGTCAAGAGCTCCAGTCT 
TCAATACCTGCAGAGGAGGCATGACCCCAAACCACCATCTCTTTACTGTACTAGTCTTGTGCT 
GGTCACAGTGTATCTTATTTATGCATTACTTGCTTCCTTGCATGATTGTCTTTATGCATCCCC 
AATCTTAATTGAGACCATACTTGTATAAGATTTTTGTAATATCTTTCTGCTATTGGATATATT 
TATTAGTTAATATATTTATTTATTTTTTGCTATTTAATGTATTTATTTTTTTACTTGGACATG 
AAACTTTAAAAAAATTCACAGATTATATTTATAACCTGACTAGAGCAGGTGATGTATTTTTAT 
ACAGTAAAAAAAAAAAACCTTGTAAATTCTAGAAGAGTGGCTAGGGGGGTTATTCATTTGTAT 
TCAACTAAGGACATATTTACTCATGCTGATGCTCTGTGAGATATTTGAAATTGAACCAATGAC 
TACTTAGGATGGGTTGTGGAATAAGTTTTGATGTGGAATTGCACATCTACCTTACAATTACTG 
ACCATCCCCAGTAGACTCCCCAGTCCCATAATTGTGTATCTTCCAGCCAGGAATCCTACACGG 
CCAGCATGTATTTCTACAAATAAAGTTTTCTTTGCATACCAAAAAAAAAAAAAAAAAAA 
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FIGURE 138 

MRQFPKTSFDISPEMSFSIYSLQVPAVPGLTCWALTAEPGWGQNKGATTCATNSHSDSELRPE 
IFSSREAWQFFLLLWSPDFRPKMKASSLAFSLLSAAFYLLWTPSTGLKTLNLGSCVIATNLQE 
IRNGFSEIRGSVQAKDGNIDIRILRRTESLQDTKPANRCCLLRHLLRLYLDRVFKNYQTPDHY 
TLRKISSLANSFLTIKKDLRLSHAHMTCHCGEEAMKKYSQILSHFEKLEPQAAVVKALGELDI 

LLQWMEETE 

Important features of the protein: 
Signal peptide: 

amino acids 1-42 

cAMP- and cGMP-dependent protein kinase phosphorylation sites. 

amino acids 192-195, 225-228 

N-myristoylation sites . 

amino acids 42-47, 46-51, 136-141 
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FIGURE 139 

CCTGGAGCCGGAAGCGCGGCTGCAGCAGGGCGAGGCTCCAGGTGGGGTCGGTTCCGCATCCAG 

CCTAGCGTGTCCACGATGCGGCTGGGCTCCGGGACTTTCGCTACCTGTTGCGTAGCGATCGAG 

GTGCTAGGGATCGCGGTCTTCCTTCGGGGATTCTTCCCGGCTCCCGTTCGTTCCTCTGCCAGA 

GCGGAACACGGAGCGGAGCCCCCAGCGCCCGAACCCTCGGCTGGAGCCAGTTCTAACTGGACC 

ACGCTGCCACCACCTCTCTTCAGTAAAGTTGTTATTGTTCTGATAGATGCCTTGAGAGATGAT 

TTTGTGTTTGGGTCAAAGGGTGTGAAATTTATGCCCTACACAACTTACCTTGTGGAAAAAGGA 

GCATCTCACAGTTTTGTGGCTGAAGCAAAGCCACCTACAGTTACTATGCCTCGAATCAAGGCA 

TTGATGACGGGGAGCCTTCCTGGCTTTGTCGACGTCATCAGGAACCTCAATTCTCCTGCACTG 

CTGGAAGACAGTGTGATAAGACAAGCAAAAGCAGCTGGAAAAAGAATAGTCTTTTATGGAGAT 

GAAACCTGGGTTAAATTATTCCCAAAGCATTTTGTGGAATATGATGGAACAACCTCATTTTTC 

GTGTCAGATTACACAGAGGTGGATAATAATGTCACGAGGCATTTGGATAAAGTATTAAAAAGA 

GGAGATTGGGACATATTAATCCTCCACTACCTGGGGCTGGACCACATTGGCCACATTTCAGGG 

CCCAACAGCCCCCTGATTGGGCAGAAGCTGAGCGAGATGGACAGCGTGCTGATGAAGATCCAC 

ACCTCACTGCAGTCGAAGGAGAGAGAGACGCCTTTACCCAATTTGCTGGTTCTTTGTGGTGAC 

CATGGCATGTCTGAAACAGGAAGTCACGGGGCCTCCTCCACCGAGGAGGTGAATACACCTCTG 

ATTTTAATCAGTTCTGCGTTTGAAAGGAAACCCGGTGATATCCGACATCCAAAGCACGTCCAA 

TAGACGGATGTGGCTGCGACACTGGCGATAGCACTTGGCTTACCGATTCCAAAAGACAGTGTA 

GGGAGCCTCCTATTCCCAGTTGTGGAAGGAAGACCAATGAGAGAGCAGTTGAGATTTTTACAT 

TTGAATACAGTGCAGCTTAGTAAACTGTTGCAAGAGAATGTGCCGTCATATGAAAAAGATCCT 

GGGTTTGAGCAGTTTAAAATGTCAGAAAGATTGCATGGGAACTGGATCAGACTGTACTTGGAG 

GAAAAGCATTCAGAAGTCCTATTCAACCTGGGCTCCAAGGTTCTCAGGCAGTACCTGGATGCT 

CTGAAGACGCTGAGCTTGTCCCTGAGTGCACAAGTGGCCCAGTTCTCACCCTGCTCCTGCTCA 

GCGTCCCACAGGCACTGCACAGAAAGGCTGAGCTGGAAGTCCCACTGTCATCTCCTGGGTTTT 

CTCTGCTCTTTTATTTGGTGATCCTGGTTCTTTCGGCCGTTCACGTCATTGTGTGCACCTCAG 

CTGAAAGTTCGTGCTACTTCTGTGGCCTCTCGTGGCTGGCGGCAGGCTGCCTTTCGTTTACCA 

GACTCTGGTTGAACACCTGGTGTGTGCCAAGTGCTGGCAGTGCCCTGGACAGGGGGCCTCAGG 

GAAGGACGTGGAGCAGCCTTATCCCAGGCCTCTGGGTGTCCCGACACAGGTGTTCACATCTGT 

GCTGTCAGGTCAGATGCCTCAGTTCTTGGAAAGCTAGGTTCCTGCGACTGTTACCAAGGTGAT 

TGTAAAGAGCTGGCGGTCACAGAGGAACAAGCCCCCCAGCTGAGGGGGTGTGTGAATCGGACA 

GCCTCCCAGCAGAGGTGTGGGAGCTGCAGCTGAGGGAAGAAGAGACAATCGGCCTGGACACTC 

AGGAGGGTCAAAAGGAGACTTGGTCGCACCACTCATCCTGCCACCCCCAGAATGCATCCTGCC 

TCATCAGGTCCAGATTTCTTTCCAAGGCGGACGTTTTCTGTTGGAATTCTTAGTCCTTGGCCT 

CGGACACCTTCATTCGTTAGCTGGGGAGTGGTGGTGAGGCAGTGAAGAAGAGGCGGATGGTCA 

CACTCAGATCCACAGAGCCCAGGATCAAGGGACCCACTGCAGTGGCAGCAGGACTGTTGGGCC 

CCCACCCCAACCCTGCACAGCCCTCATCCCCTCTTGGCTTGAGCCGTCAGAGGCCCTGTGCTG 

AGTGTCTGACCGAGACACTCACAGCTTTGTCATCAGGGCACAGGCTTCCTCGGAGCCAGGATG 

ATCTGTGCCACGCTTGCACCTCGGGCCCATCTGGGCTCATGCTCTCTCTCCTGCTATTGAATT 

AGTACCTAGCTGCACACAGTATGTAGTTACCAAAAGAATAAACGGCAATAATTGAGAAAAAAAA 
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FIGURE 140 

MRLGSGTFATCCVAIEVLGIAVFLRGFFPAPVRSSARAEHGAEPPAPEPSAGASSNWTTLPPP 
LFSKVVIVLIDALRDDFVFGSKGVKFMPYTTYLVEKGASHSFVAEAKPPTVTMPRIKALMTGS 
LPGFVDVIRNLNSPALLEDSVIRQAKAAGKRIVFYGDETWVKLFPKHFVEYDGTTSFFVSDYT 
EVDNNVTRHLDKVLKRGDWDILILHYLGLDHIGHISGPNSPLIGQKLSEMDSVLMKIHTSLQS 
KERETPLPNLLVLCGDHGMSETGSHGASSTEEVNTPLILISSAFERKPGDIRHPKHVQ 

Important features of the protein: 
Signal peptide: 

amino acids 1-34 

Transmembrane domain: 

amino acids 58-7 6 

N-glycosylation sites. 

amino acids 56-60, 194-198 

N-myristoylation sites . 

amino acids 6-12, 52-58, 100-106, 125-131, 233-239, 270-276, 
275-281, 278-284 

Amidation site . 

amino acids 154-158 

Cell attachment sequence ♦ 

amino acids 205-208 
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FIGURE 141 

GGCACGAGGCAAGCCTTCCAGGTTATCGTGACGCACCTTGAAAGTCTGAGAGCTACTGCCCTA 
CAGAAAGTTACTAGTGCCCTAAAGCTGGCGCTGGCACTGATGTTACTGCTGCTGTTGGAGTAC 
AACTTCCCTATAGAAAACAACTGCCAGCACCTTAAGACCACTCACACCTTCAGAGTGAAGAAC 
TTAAACCCGAAGAAATTCAGCATTCATGACCAGGATCACAAAGTACTGGTCCTGGACTCTGGG 
AATCTCATAGCAGTTCCAGATAAAAACTACATACGCCCAGAGATCTTCTTTGCATTAGCCTCA 
TCCTTGAGCTCAGCCTCTGCGGAGAAAGGAAGTCCGATTCTCCTGGGGGTCTCTAAAGGGGAG 
TTTTGTCTCTACTGTGACAAGGATAAAGGACAAAGTCATCCATCCCTTCAGCTGAAGAAGGAG 
AAACTGATGAAGCTGGCTGCCCAAAAGGAATCAGCACGCCGGCCCTTCATCTTTTATAGGGCT 
CAGGTGGGCTCCTGGAACATGCTGGAGTCGGCGGCTCACCCCGGATGGTTCATCTGCACCTCC 
TGCAATTGTAATGAGCCTGTTGGGGTGACAGATAAATTTGAGAACAGGAAACACATTGAATTT 
TCATTTCAACCAGTTTGCAAAGCTGAAATGAGCCCCAGTGAGGTCAGCGATTAGGAAACTGCC 
CCATTGAACGCCTTCCTCGCTAATTTGAACTAATTGTATAAAAACACCAAACCTGCTCACT 
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FIGURE 142 

MLLLLLEYNFPIENNCQHLKTTHTFRVKNLNPKKFSIHDQDHKVLVLDSGNLIAVPDKNYIRP 
EIFFALASSLSSASAEKGSPILLGVSKGEFCLYCDKDKGQSHPSLQLKKEKLMKLAAQKESAR 
RPFIFYRAQVGSWNMLESAAHPGWFICTSCNCNEPVGVTDKFENRKHIEFSFQPVCKAEMSPS 

EVSD 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 33-36 

N-myristoylation site . 

amino acids 50-55, 87-92 

Inter leukin-1 

amino acids 37-182 
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FTGURE 143 

CTAGAGAGTATAGGGCAGAAGGATGGCAGATGAGTGACTCCACATCCAGAGCTGCCTCCCTTT 
AATCCAGGATCCTGTCCTTCCTGTCCTGTAGGAGTGCCTGTTGCCAGTGTGGGGTGAGACAAG 
TTTGTCCCACAGGGCTGTCTGAGCAGATAAGATTAAGGGCTGGGTCTGTGCTCAATTAACTCC 
TGTGGGCACGGGGGCTGGGAAGAGCAAAGTCAGCGGTGCCTACAGTCAGCACCMGCTGGGCC 
TGCCGTGGAAGGGAGGTCTGTCCTGGGCGCTGCTGCTGCTTCTCTTAGGCTCCCAGATCCTGC 
TGATCTATGCCTGGCATTTCCACGAGCAAAGGGACTGTGATGAACACAATGTCATGGCTCGTT 
ACCTCCCTGCCACAGTGGAGTTTGCTGTCCACACATTCAACCAACAGAGCAAGGACTACTATG 
CCTACAGACTGGGGCACATCTTGAATTCCTGGAAGGAGCAGGTGGAGTCCAAGACTGTATTCT 
CAATGGAGCTACTGCTGGGGAGAACTAGGTGTGGGAAATTTGAAGACGACATTGACAACTGCC 
ATTTCCAAGAAAGCACAGAGCTGAACAATACTTTCACCTGCTTCTTCACCATCAGCACCAGGC 
CCTGGATGACTCAGTTCAGCCTCCTGAACAAGACCTGCTTGGAGGGATTCCACT6AGTGAAAC 
CCACTCACAGGCTTGTCCATGTGCTGCTCCCACATTCCGTGGACATCAGCACTACTCTCCTGA 
GGACTCTTCAGTGGCTGAGCAGCTTTGGACTTGTTTGTTATCCTATTTTGCATGTGTTTGAGA 
TCTCAGATCAGTGTTTTAGAAAATCCACACATCTTGAGCCTAATCATGTAGTGTAGATCATTA 
AACATCAGCATTTTAAGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 



AAAAAAAAAAAAAAAA 
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FIGURE 144 

MLGLPWKGGLSWALLLLLLGSQILLIYAWHFHEQRDCDEHNVMARYLPATVEFAVHTFNQQSK 
DYYAYRLGHILNSWKEQVESKTVFSMELLLGRTRCGKFEDDIDNCHFQESTELNNTFTCFFTI 
STRPWMTQFSLLNKTCLEGFH 

Important features of the protein: 
Signal peptide: 

amino acids 1-25 

N-glycosylation sites . 

amino acids 117-121, 139-143 

N-myristoylation site . 

amino acids 9-15 
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FIGURE 145 

CTGTGCAGCTCGAGGCTCCAGAGGCACACTCCAGAGAGAGCCAAGGTTCTGACGCG ATGA GGA 
AGCACCTGAGCTGGTGGTGGCTGGCCACTGTCTGCATGCTGCTCTTCAGCCACCTCTCTGCGG 
TCCAGACGAGGGGCATCAAGCACAGAATCAAGTGGAACCGGAAGGCCCTGCCCAGCACTGCCC 
AGATCACTGAGGCCCAGGTGGCTGAGAACCGCCCGGGAGCCTTCATCAAGCAAGGCCGCAAGC 
TCGACATTGACTTCGGAGCCGAGGGCAACAGGTACTACGAGGCCAACTACTGGCAGTTCCCCG 
ATGGCATCCACTACAACGGCTGCTCTGAGGCTAATGTGACC7^AGGAGGCATTTGTCACCGGCT 
GCATCAATGCCACCCAGGCGGCGAACCAGGGGGAGTTCCAGAAGCCAGACAACAAGCTCCACC 
AGCAGGTGCTCTGGCGGCTGGTCCAGGAGCTCTGCTCCCTCAAGCATTGCGAGTTTTGGTTGG 
AGAGGGGCGCAGGACTTCGGGTCACCATGCACCAGCCAGTGCTCCTCTGCCTTCTGGCTTTGA 
TCTGGCTCATGGTGAAA TAA GCTTGCCAGGAGGCTGGCAGTACAGAGCGCAGCAGCGAGCAAA 
TCCTGGCAAGTGACCCAGCTCTTCTCCCCCAAACCCACGCGTGTTCTGAAGGTGCCCAGGAGC 
GGCGATGCACTCGCACTGCAAATGCCGCTCCCACGTATGCGCCCTGGTATGTGCCTGCGTTCT 
GATAGATGGGGGACTGTGGCTTCTCCGTCACTCCATTCTCAGCCCCTAGCAGAGCGTCTGGCA 
CACTAGATTAGTAGTAAATGCTTGATGAGAAGAACACATCAGGCACTGCGCCACCTGCTTCAC 
AGTACTTCCCAACAACTCTTAGAGGTAGGTGTATTCCCGTTTTACAGATAAGGAAACTGAGGC 
CCAGAGAGCTGAAGTACTGCACCCAGCATCACCAGCTAGAAAGTGGCAGAGCCAGGATTCAAC 
CCTGGCTTGTCTAACCCCAGGTTTTCTGCTCTGTCCAATTCCAGAGCTGTCTGGTGATCACTT 
TATGTCTCACAGGGACCCACATCCAAACATGTATCTCTAATGAAATTGTGAAAGCTCCATGTT 
T AG AAAT AAAT G AAAAC AC C T G A 
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FIGURE 1 46 

MRKHLSWWWLATVCMLLFSHLSAVQTRGIKHRIKWNRKALPSTAQITEAQVAENRPGAFIKQG 
RKLDIDFGAEGNRYYEANYWQFPDGIHYNGCSEANVTKEAFVTGCINATQAANQGEFQKPDNK 
LHQQVLWRLVQELCSLKHCEFWLERGAGLRVTMHQPVLLCLLALIWLMVK 

Important features of the protein: 
Signal peptide: 

amino acids 1-26 

Transmembrane domain: 

amino acids 157-171 

N-glycosylation sites. 

amino acids 98-102, 110-114 

Tyrosine kinase phosphorylation site. 

amino acids 76-83 

N-myristoylation sites. 

amino acids 11-11, 88-94, 93-99, 107-113, 154-160 

Amidation site. 

amino acids 62-66 
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FIGURE 147 

GCCTTGGCCTCCCAAAGGGCTGGGATTATAGGCGTGACCACCATGTCTGGTCCAGAGTCTCAT 
TTCCTGATGATTTATAGACTCAAAGAAAACTCATGTTCAGAAGCTCTCTTCTCTTCTGGCCTC 
CTCTCTGTCTTCTTTCCCTCTTTCTTCTTATTTTAATTAGTAGCATCTACTCAGAGTCATGCA 
AGCTGGAAATCTTTCATTTTGCTTGTCAGTGGGGTAGGTCACTGAGTCTTAGTTTTTATTTTT 
TGAAATTTCAACTTTCAGATTCAGGGGGTACATGTGAAGGTTTGTTTTATGAGTATATTGCAT 
GATGCTGAGGTTTGGGGT 
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FIGURE 148 

MFRSSLLFWPPLCLLSLFLLIL I SS I YSESCKLE I FHFACQWGRSLSLS FY FLKFQLSDSGGT 
CEGLFYEYIA 

Important features of the protein: 
Signal peptide: 

amino acids 1-25 

N-myristoylation site. 

amino acids 62-68 
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FIGURE 149 

GTCTCCGCGTCACAGGAACTTCAGCACCCACAGGGCGGACAGCGCTCCCCTCTACCTGGAGAC 
TTGACTCCCGCGCGCCCCAACCCTGCTTATCCCTTGACCGTCGAGTGTCAGAGATCCTGCAGC 
CGCCCAGTCCCGGCCCCTCTCCCGCCCCACACCCACCCTCCTGGCTCTTCCTGTTTTTACTCC 
TCCTTTTCATTCATAACAAAAGCTACAGCTCCAGGAGCCCAGCGCCGGGCTGTGACCCAAGCC 
GAGCGTGGAAGAATGGGGTTCCTCGGGACCGGCACTTGGATTCTGGTGTTAGTGCTCCCGATT 
C7\AGCTTTCCCCAAACCTGGAGGAAGCCAAGACAAATCTCTACATAATAGAGAATTAAGTGCA 
G AAAG AC C T T T G AAT G AAC AG AT T GC T G AAGC AG AAG AAG AC AAG AT T AAAAAAAC AT AT C C T 
CCAGAAAACAAGCCAGGTCAGAGCAACTATTCTTTTGTTGATAACTTGAACCTGCTAAAGGCA 
ATAACAGAAAAGGAAAAAATTGAGAAAGAAAGACAATCTATAAGAAGCTCCCCACTTGATAAT 
AAG T T G AAT G T G G AAG AT G T T GAT T C AAC C AAGAAT C G AAAAC T GAT C GAT GAT TAT G AC T C T 
ACTAAGAGTGGATTGGATCATAAATTTC7\AGATGATCCAGATGGTCTTCATCAACTAGACGGG 
ACTCCTTTAACCGCTGAAGACATTGTCCATAAAATCGCTGCCAGGATTTATGAAGAAAATGAC 
AGAGCCGTGTTTGACAAGATTGTTTCTAAACTACTTAATCTCGGCCTTATCACAGAAAGCCAA 
GCAC AT AC ACT GGAAGAT GAAGT AGCAGAGGT T T T AC AAAAAT T AAT C T C AAAGGAAG C C AAC 
AATTATGAGGAGGATCCCAATAAGCCCACAAGCTGGACTGAGAATCAGGCTGGAAAAATACCA 
GAGAAAGTGACTCCAATGGCAGCAATTCAAGATGGTCTTGCTAAGGGAGAAAACGATGAAACA 
GTATCTAACACATTAACCTTGACAAATGGCTTGGAAAGGAGAACTAAAACCTACAGTGAAGAC 
AACTTTGAGGAACTCCAATATTTCCCAAATTTCTATGCGCTACTGAAAAGTATTGATTCAGAA 
AAAGAAGCAAAAGAGAAAGAAACACTGATTACTATCATGAAAACACTGATTGACTTTGTGAAG 
ATGATGGTGAAATATGGAACAATATCTCCAGAAGAAGGTGTTTCCTACCTTGAAAACTTGGAT 
GAAAT GAT T GC T C T T C AG AC C AAAAAC AAGCT AG AAAAAAAT G C T AC T G AC AAT AT AAGC AAG 
CTTTTCCCAGCACCATCAGAGAAGAGTCATGAAGAAACAGACAGTACCAAGGAAGAAGCAGCT 
AAGAT G G AAAAG G AAT AT G G AAGCT T G AAGG AT T C C AC AAAAG AT GAT AAC T C C AAC C C AGGA 
G GAAAG AC AG AT G AAC C C AAAG G AAAAAC AG AAGC C T AT T T GG AAG C CAT C A G AAAAAAT AT T 
GAATGGTTGAAGAAACATGACAAAAAGGGAAAT AAAGAAGAT TAT GACCT T TCAAAGAT GAGA 
GACTTCATCAATAAACAAGCTGATGCTTATGTGGAGAAAGGCATCCTTGACAAGGAAGAAGCC 
GAGGCCATCAAGCGCATTTATAGCAGCCT GTAA AAATGGCAAAAGATCCAGGAGTCTTTCAAC 
TGTTTCAGAAAACATAATATAGCTTAAAACACTTCTAATTCTGTGATTAAAATTTTTTGACCC 
AAGGGTTATTAGAAAGTGCTGAATTTACAGTAGTT7y\CCTTTTACAAGTGGTTAAAACATAGC 
TTTCTTCCCGTAAAAACTATCTGAAAGTAAAGTTGTATGTAAGCTGAAAAAAAAAAAAAAAAA 
AAA 



150/168 



FIGURE 150 

MGFLGTGTWILVLVLPIQAFPKPGGSQDKSLHNRELSAERPLNEQIAEAEEDKIKKTYPPENK 
PGQSNYSFVDNLNLLKAITEKEKIEKERQSIRSSPLDNKLNVEDVDSTKNRKLIDDYDSTKSG 
LDHKFQDDPDGLHQLDGTPLTAEDIVHKIAARIYEENDRAVFDKIVSKLLNLGLITESQAHTL 
EDEVAEVLQKLISKEANNYEEDPNKPTSWTENQAGKIPEKVTPMAAIQDGLAKGENDETVSNT 
LTLTNGLERRTKTYSEDNFEELQYFPNFYALLKSIDSEKEAKEKETLITIMKTLIDFVKMMVK 
YGTISPEEGVSYLENLDEMIALQTKNKLEKNATDNISKLFPAPSEKSHEETDSTKEEAAKMEK 
EYGSLKDSTKDDNSNPGGKTDEPKGKTEAYLEAIRKNIEWLKKHDKKGNKEDYDLSKMRDFIN 

KQADAYVEKGILDKEEAEAIKRIYSSL 

N-glycosylation sites : 

amino acids 68-71, 346-349, 350-353 

Casein kinase II phosphorylation site: 

amino acids 70-73, 82-85, 97-100, 125-128, 147-150, 188-191, 217- 
220, 265-268, 289-292, 305-308, 320-323, 326-329, 362-365, 368- 
341, 369-372, 382-385, 386-389, 387-390 

N-myristoylation sites : 

amino acids 143-148, 239-244 
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FIGURE 151 

CGGCTCGAGGCTCCCGCCAGGAGAAAGGAACATTCTGAGGGGAGTCTACACCCTGTGGAGCTC 

AAG ATG GTCCTGAGTGGGGCGCTGTGCTTCCGAATGAAGGACTCGGCATTGAAGGTGCTTTAT 

CTGCATAATAACCAGCTTCTAGCTGGAGGGCTGCATGCAGGGAAGGTCATTAAAGGTGAAGAG 

ATCAGCGTGGTCCCCAATCGGTGGCTGGATGCCAGCCTGTCCCCCGTCATCCTGGGTGTCCAG 

GGTGGAAGCCAGTGCCTGTCATGTGGGGTGGGGCAGGAGCCGACTCTAACACTAGAGCCAGTG 

AACATCATGGAGCTCTATCTTGGTGCCAAGGAATCCAAGAGCTTCACCTTCTACCGGCGGGAC 

ATGGGGCTCACCTCCAGCTTCGAGTCGGCTGCCTACCCGGGCTGGTTCCTGTGCACGGTGCCT 

GAAGCCGATCAGCCTGTCAGACTCACCCAGCTTCCCGAGAATGGTGGCTGGAATGCCCCCATC 

ACAGACTTCTACTTCCAGCAGTGTGACTAGGGCAACGTGCCCCCCAGAACTCCCTGGGCAGAG 

CCAGCTCGGGTGAGGGGTGAGTGGAGGAGACCCATGGCGGACAATCACTCTCTCTGCTCTCAG 

GACCCCCACGTCTGACTTAGTGGGCACCTGACCACTTTGTCTTCTGGTTCCCAGTTTGGATAA 

ATTCTGAGATTTGGAGCTCAGTCCACGGTCCTCCCCCACTGGATGGTGCTACTGCTGTGGAAC 

CTTGTAAAAACCATGTGGGGTAAACTGGGAATAACATGAAAAGATTTCTGTGGGGGTGGGGTG 

GGGGAGTGGTGGGAATCATTCCTGCTTAATGGTAACTGACAAGTGTTACCCTGAGCCCCGCAG 

GCCAACCCATCCCCAGTTGAGCCTTATAGGGTCAGTAGCTCTCCACATGAAGTCCTGTCACTC 

ACCACTGTGCAGGAGAGGGAGGTGGTCATAGAGTCAGGGATCTATGGCCCTTGGCCCAGCCCC 

ACCCCCTTCCCTTTAATCCTGCCACTGTCATATGCTACCTTTCCTATCTCTTCCCTCATCATC 

TTGTTGTGGGCATGAGGAGGTGGTGATGTCAGAAGAAATGGCTCGAGCTCAGAAGATAAAAGA 

TAAGTAGGGTATGCTGATCCTCTTTTAAAAACCCAAGATACAATCAAAATCCCAGATGCTGGT 

CTCTATTCCCATGAAAAAGTGCTCATGACATATTGAGAAGACCTACTTACAAAGTGGCATATA 

TTGCAATTTATTTTAATTAAAAGATACCTATTTATATATTTCTTTATAGAAAAAAGTCTGGAA 

GAGTTTACTTCAATTGTAGCAATGTCAGGGTGGTGGCAGTATAGGTGATTTTTCTTTTAATTC 

TGTTAATTTATCTGTATTTCCTAATTTTTCTACAATGAAGATGAATTCCTTGTATAAAAATAA 

GAAAAGAAATTAATCTTGAGGTAAGCAGAGCAGACATCATCTCTGATTGTCCTCAGCCTCCAC 

TTCCCCAGAGTAAATTCAAATTGAATCGAGCTCTGCTGCTCTGGTTGGTTGTAGTAGTGATCA 

GGAAACAGATCTCAGCAAAGCCACTGAGGAGGAGGCTGTGCTGAGTTTGTGTGGCTGGAATCT 

CTGGGTAAGGAACTTAAAGAACAAAAATCATCTGGTAATTCTTTCCTAGAAGGATCACAGCCC 

CTGGGATTCCAAGGCATTGGATCCAGTCTCTAAGAAGGCTGCTGTACTGGTTGAATTGTGTCC 

CCCTCAAATTCACATCCTTCTTGGAATCTCAGTCTGTGAGTTTATTTGGAGATAAGGTCTCTG 

CAGATGTAGTTAGTTAAGACAAGGTCATGCTGGATGAAGGTAGACCTAAATTCAATATGACTG 

GTTTCCTTGTATGAAAAGGAGAGGACACAGAGACAGAGGAGACGCGGGGAAGACTATGTAAAG 

ATGAAGGCAGAGATCGGAGTTTTGCAGCCACAAGCTAAGAAACACCAAGGATTGTGGCAACCA 

TCAGAAGCTTGGAAGAGGCAAAGAAGAATTCTTCCCTAGAGGCTTTAGAGGGATAACGGCTCT 

GCTGAAACCTTAATCTCAGACTTCCAGCCTCCTGAACGAAGAAAGAATAAATTTCGGCTGTTT 

TAAGCCACCAAGGATAATTGGTTACAGCAGCTCTAGGAAACTAATACAGCTGCTAAAATGATC 

CCTGTCTCCTCGTGTTTACATTCTGTGTGTGTCCCCTCCCACAATGTACCAAAGTTGTCTTTG 

TGACCAATAGAATATGGCAGAAGTGATGGCATGCCACTTCCAAGATTAGGTTATAAAAGACAC 

TGCAGCTTCTACTTGAGCCCTCTCTCTCTGCCACCCACCGCCCCCAATCTATCTTGGCTCACT 

CGCTCTGGGGGAAGCTAGCTGCCATGCTATGAGCAGGCCTATAAAGAGACTTACGTGGTAAAA 

AATGAAGTCTCCTGCCCACAGCCACATTAGTGAACCTAGAAGCAGAGACTCTGTGAGATAATC 

GATGTTTGTTGTTTTAAGTTGCTCAGTTTTGGTCTAACTTGTTATGCAGCAATAGATAAATAA 

TATGCAGAGAAAGAG 
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FIGURE 152 

MVLSGALCFRMKDSALKVLYLHNNQLLAGGLHAGKVIKGEEISVVPNRWLDASLSPVILGVQG 
GSQCLSCGVGQEPTLTLEPVNIMELYLGAKESKSFTFYRRDMGLTSSFESAAYPGWFLCTVPE 

ADQ PVRLTQLPENGGWNAP I TDFYFQQCD 
N-myristoylation sites . 

amino acids 29-34, 30-35, 60-65, 63-68, 73-78, 91-96, 106-111 

Interleukin-1 signature . 

amino acids 111-131 

Interleukin-1 proteins . 

amino acids 8-29, 83-120, 95-134, 64-103 
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FTGURE 153 

CTTCAGAACAGGTTCTCCTTCCCCAGTCACCAGTTGCTCGAGTTAGAATTGTCTGCAATGGCC 
GCCCTGCAGAAATCTGTGAGCTCTTTCCTTATGGGGACCCTGGCCACCAGCTGCCTCCTTCTC 
TTGGCCCTCTTGGTACAGGGAGGAGCAGCTGCGCCCATCAGCTCCCACTGCAGGCTTGACAAG 
TCCAACTTCCAGCAGCCCTATATCACCAACCGCACCTTCATGCTGGCTAAGGAGGCTAGCTTG 
GCTGATAACAACACAGACGTTCGTCTCATTGGGGAGAAACTGTTCCACGGAGTCAGTATGAGT 
GAGCGCTGCTATCTGATGAAGCAGGTGCTGAACTTCACCCTTGAAGAAGTGCTGTTCCCTCAA 
TCTGATAGGTTCCAGCCTTATATGCAGGAGGTGGTGCCCTTCCTGGCCAGGCTCAGCAACAGG 
CTAAGCACATGTCATATTGAAGGTGATGACCTGCATATCCAGAGGAATGTGCAAAAGCTGAAG 
GACACAGTGAAAAAGCTTGGAGAGAGTGGAGAGATCAAAGCAATTGGAGAACTGGATTTGCTG 
TTTATGTCTCTGAGAAATGCCTGCATTTGACCAGAGCAAAGCTGAAAAATGAATAACTAACCC 
CCTTTCCCTGCTAGAAATAACAATTAGATGCCCCAAAGCGATTTTTTTTAACCAAAAGGAAGA 
TGGGAAGCCAAACTCCATCATGATGGGTGGATTCCAAATGAACCCCTGCGTTAGTTACAAAGG 
AAACC AAT GC C AC T T T T GT T T AT AAG AC C AGAAGGT AGAC TT T C T AAG C AT AGAT AT T TAT T G 
AT AAC AT T T C AT T G T AAC T G G T GT T C T AT AC AC AG AAAAC AAT TTATTTTT T AAAT AAT T G T C 
TTTTTCCATAAAAAAGATTACTTTCCATTCCTTTAGGGGAAAAAACCCCTAAATAGCTTCATG 
TTTCCATAATCAGTACTTTATATTTATAAATGTATTTATTATTATTATAAGACTGCATTTTAT 
TTATATCATTTTATTAATATGGATTTATTTATAGAAACATCATTCGATATTGCTACTTGAGTG 
TAAGGCTAATATTGATATTTATGACAATAATTATAGAGCTATAACATGTTTATTTGACCTCAA 

T AAAC AC T T GG AT AT C C C 
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FTGURE 154 

MAALQKSVSSFLMGTLATSCLLLLALLVQGGAAAPISSHCRLDKSNFQQPYITNRTFMLAKEA 
SLADNNTDVRLIGEKLFHGVSMSERCYLMKQVLNFTLEEVLFPQSDRFQPYMQEVVPFLARLS 
NRLSTCHIEGDDLHIQRNVQKLKDTVKKLGESGEIKAIGELDLLFMSLRNACI 

Important features of the protein: 
Signal peptide: 

amino acids 1-33 

N-glycosylation sites . 

amino acids 54-58, 68-72, 97-101 

N-myristoylation sites . 

amino acids 14-20, 82-88 



Prokaryotic membrane lipoprotein lipid attachment site. 

amino acids 10-21 
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FIGURE 155 

GGCTTGCTGAAAATAAAATCAGGACTCCTAACCTGCTCCAGTCAGCCTGCTTCCACGAGGCCT 

GTCAGTCAGTGCCCGACTTGTGACTGAGTGTGCAGTGCCCAGCATGTACCAGGTCAGTGCAGA 

GGGCTGCCTGAGGGCTGTGCTGAGAGGGAGAGGAGCAGAGATGCTGCTGAGGGTGGAGGGAGG 

CCAAGCTGCCAGGTTTGGGGCTGGGGGCCAAGTGGAGTGAGAAACTGGGATCCCAGGGGGAGG 

GTGCAGATGAGGGAGCGACCCAGATTAGGTGAGGACAGTTCTCTCATTAGCCTTTTCCTACAG 

GTGGTTGCATTCTTGGCAATGGTCATGGGAACCCACACCTACAGCCACTGGCCCAGCTGCTGC 

CCCAGCAAAGGGCAGGACACCTCTGAGGAGCTGCTGAGGTGGAGCACTGTGCCTGTGCCTCCC 

CTAGAGCCTGCTAGGCCCAACCGCCACCCAGAGTCCTGTAGGGCCAGTGAAGATGGACCCCTC 

AACAGCAGGGCCATCTCCCCCTGGAGATATGAGTTGGACAGAGACTTGAACCGGCTCCCCCAG 

GACCTGTACCACGCCCGTTGCCTGTGCCCGCACTGCGTCAGCCTACAGACAGGCTCCCACATG 

GACCCCCGGGGCAACTCGGAGCTGCTCTACCACAACCAGACTGTCTTCTACAGGCGGCCATGC 

CATGGCGAGAAGGGCACCCACAAGGGCTACTGCCTGGAGCGCAGGCTGTACCGTGTTTCCTTA 

GCTTGTGTGTGTGTGCGGCCCCGTGTGATGGGCTAGCCGGACCTGCTGGAGGCTGGTCCCTTT 

TTGGGAAACCTGGAGCCAGGTGTACAACCACTTGCCATGAAGGGCCAGGATGCCCAGATGCTT 

GGCCCCTGTGAAGTGCTGTCTGGAGCAGCAGGATCCCGGGACAGGATGGGGGGCTTTGGGGAA 

AACCTGCACTTCTGCACATTTTGAAAAGAGCAGCTGCTGCTTAGGGCCGCCGGAAGCTGGTGT 

CCTGTCATTTTCTCTCAGGAAAGGTTTTCAAAGTTCTGCCCATTTCTGGAGGCCACCACTCCT 

GTCTCTTCCTCTTTTCCCATCCCCTGCTACCCTGGCCCAGCACAGGCACTTTCTAGATATTTC 

CCCCTTGCTGGAGAAGAAAGAGCCCCTGGTTTTATTTGTTTGTTTACTCATCACTCAGTGAGC 

ATCTACTTTGGGTGCATTCTAGTGTAGTTACTAGTCTTTTGACATGGATGATTCTGAGGAGGA 

AGCTGTTATTGAATGTATAGAGATTTATCCAAATAAATATCTTTATTTAAAAATGAAAAA 
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FIGURE 156 



MRERPRLGEDSSLISLFLQVVAFLAMVMGTHTYSHWPSCCPSKGQDTSEELLRWSTVPVPPLE 
PARPNRHPESCRASEDGPLNSRAISPWRYELDRDLNRLPQDLYHARCLCPHCVSLQTGSHMDP 
RGNSELLYHNQTVFYRRPCHGEKGTHKGYCLERRLYRVSLACVCVRPRVMG 

Important features of the protein: 
Signal peptide: 

amino acids 1-32 

y* N-glycosylation site. 




amino acids 136-140 



Tyrosine kinase phosphorylation site. 

amino acids 127-135 




N-myristoylation sites. 

amino acids 44-50, 150-156 
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FTGURE 157 

CCGGCGATGTCGCTCGTGCTGCTAAGCCTGGCCGCGCTGTGCAGGAGCGCCGTACCCCGAGAG 
CCGACCGTTCAATGTGGCTCTGAAACTGGGCCATCTCCAGAGTGGATGCTACAACATGATCTA 
ATCCCCGGAGACTTGAGGGACCTCCGAGTAGAACCTGTTACAACTAGTGTTGCAACAGGGGAC 
TATTCAATTTTGATGAATGTAAGCTGGGTACTCCGGGCAGATGCCAGCATCCGCTTGTTGAAG 
GCCACCAAGATTTGTGTGACGGGCAAAAGCAACTTCCAGTCCTACAGCTGTGTGAGGTGCAAT 
TACACAGAGGCCTTCCAGACTCAGACCAGACCCTCTGGTGGTAAATGGACATTTTCCTACATC 
GGCTTCCCTGTAGAGCTGAACACAGTCTATTTCATTGGGGCCCATAATATTCCTAATGCAAAT 
ATGAATGAAGATGGCCCTTCCATGTCTGTGAATTTCACCTCACCAGGCTGCCTAGACCACATA 
ATGAAATATAAAAAAAAGTGTGTCAAGGCCGGAAGCCTGTGGGATCCGAACATCACTGCTTGT 
AAGAAGAATGAGGAGACAGTAGAAGTGAACTTCACAACCACTCCCCTGGGAAACAGATACATG 
GCTCTTATCCAACACAGCACTATCATCGGGTTTTCTCAGGTGTTTGAGCCACACCAGAAGAAA 
CAAACGCGAGCTTCAGTGGTGATTCCAGTGACTGGGGATAGTGAAGGTGCTACGGTGCAGCTG 
ACTCCATATTTTCCTACTTGTGGCAGCGACTGCATCCGACATAAAGGAACAGTTGTGCTCTGC 
CCACAAACAGGCGTCCCTTTCCCTCTGGATAACAACAAAAGCAAGCCGGGAGGCTGGCTGCCT 
CTCCTCCTGCTGTCTCTGCTGGTGGCCACATGGGTGCTGGTGGCAGGGATCTATCTAATGTGG 
AGGCACGAAAGGATCAAGAAGACTTCCTTTTCTACCACCACACTACTGCCCCCCATTAAGGTT 
CTTGTGGTTTACCCATCTGAAATATGTTTCCATCACACAATTTGTTACTTCACTGAATTTCTT 

C AAAACC AT T GC AG AAGT GAGGT C AT CC T T GAAAAGT GGC AG AAAAAGAAAAT AGC AG AG AT G 
GGTCCAGTGCAGTGGCTTGCCACTCAAAAGAAGGCAGCAGACAAAGTCGTCTTCCTTCTTTCC 
AATGACGTCAACAGTGTGTGCGATGGTACCTGTGGCAAGAGCGAGGGCAGTCCCAGTGAGAAC 
TCTCAAGACCTCTTCCCCCTTGCCTTTAACCTTTTCTGCAGTGATCTAAGAAGCCAGATTCAT 
CTGCACAAATACGTGGTGGTCTACTTTAGAGAGATTGATACAAAAGACGATTACAATGCTCTC 
AGTGTCTGCCCCAAGTACCACCTCATGAAGGATGCCACTGCTTTCTGTGCAGAACTTCTCCAT 
GTCAAGCAGCAGGTGTCAGCAGGAAAAAGATCACAAGCCTGCCACGATGGCTGCTGCTCCTTG 

TAG 
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FIGURE 158 

MSLVLLSLAALCRSAVPREPTVQCGSETGPSPEWMLQHDLIPGDLRDLRVEPVTTSVATGDYS 
ILMNVSWVLRADASIRLLKATKICVTGKSNFQSYSCVRCNYTEAFQTQTRPSGGKWTFSYIGF 
PVELNTVYFIGAHNIPNANMNEDGPSMSVN FTSPGCLDHIMKYKKKCVKAGSLWDPNITACKK 
NEETVEVNFTTTPLGNRYMALIQHSTIIGFSQVFEPHQKKQTRASVVIPVTGDSEGATVQLTP 
YFPTCGSDCIRHKGTVVLCPQTGVPFPLDNNKSKPGGWLPLLLLSLLVATWVLVAGIYLMWRH 
ERIKKTSFSTTTLLPPIKVLVVYPSEICFHHTICYFTEFLQNHCRSEVILEKWQKKKIAEMGP 
VQWLATQKKAADKVVFLLSNDVNSVCDGTCGKSEGSPSENSQDLFPLAFNLFCSDLRSQIHLH 
KYVVVYFREIDTKDDYNALSVCPKYHLMKDATAFCAELLHVKQQVSAGKRSQACHDGCCSL 

Important features of the protein: 
Signal peptide: 

amino acids 1-14 

Transmembrane domain: 

amino acids 290-309 

N-glycosylation sites . 

amino acids 67 - 71, 103 - 107, 156 - 160, 183 - 187, 197 - 201 
and 283 - 287 

cAMP- and cGMP-dependent protein kinase phosphorylation sites . 

amino acids 228 - 232 and 319 - 323 

Casein kinase II phosphorylation sites. 

amino acids 178 - 182, 402 - 406, 414 - 418 and 453 - 457 

N-myristoylation site. 

amino acids 116-122 

Amidation site. 

amino acids 488-452 
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FIGURE 159 

AGCCACCAGCGCAACATGACAGTGAAGACCCTGCATGGCCCAGCCATGGTCAAGTACTTGCTG 
CTGTCGATATTGGGGCTTGCCTTTCTGAGTGAGGCGGCAGCTCGGAAAATCCCCAAAGTAGGA 
CATACTTTTTTCCAAAAGCCTGAGAGTTGCCCGCCTGTGCCAGGAGGTAGTATGAAGCTTGAC 
ATTGGCATCATCAATGAAAACCAGCGCGTTTCCATGTCACGTAACATCGAGAGCCGCTCCACC 
TCCCCCTGGAATTACACTGTCACTTGGGACCCCAACCGGTACCCCTCGGAAGTTGTACAGGCC 
CAGTGTAGGAACTTGGGCTGCATCAATGCTCAAGGAAAGGAAGACATCTCCATGAATTCCGTT 
CCCATCCAGCAAGAGACCCTGGTCGTCCGGAGGAAGCACCAAGGCTGCTCTGTTTCTTTCCAG 
TTGGAGAAGGTGCTGGTGACTGTTGGCTGCACCTGCGTCACCCCTGTCATCCACCATGTGCAG 

TAAGAGGTGCATATCCACTCAGCTGAAGAAG 
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FIGURE 160 

MTVKTLHGPAMVKYLLLSILGLAFLSEAAARKIPKVGHTFFQKPESCPPVPGGSMKLDIGIIN 
ENQRVSMSRNIESRSTSPWNYTVTWDPNRYPSEVVQAQCRNLGCINAQGKEDISMNSVPIQQE 
TLVVRRKHQGCSVSFQLEKVLVTVGCTCVTPVIHHVQ 

Signal sequence: 

amino acids 1-30 

N-glycosylation site . 

amino acids 83-87 



N-myristoylation sites . 

amino acids 106-111, 136-141 



161/168 



FIGURE 161 

ACACTGGCCAAACAAAAACGAAAGCACTCCGTGCTGGAAGTAGGAGGAGAGTCAGGACTCCCA 
GGACAGAGAGTGCACAAACTACCCAGCACAGCCCCCTCCGCCCCCTCTGGAGGCTGAAGAGGG 
ATTCCAGCCCCTGCCACCCACAGACACGGGCTGACTGGGGTGTCTGCCCCCCTTGGGGGGGGG 
CAGCACAGGGCCTCAGGCCTGGGTGCCACCTGGCACCTAGAAGATGCCTGTGCCCTGGTTCTT 
GCTGTCCTTGGCACTGGGCCGAAGCCCAGTGGTCCTTTCTCTGGAGAGGCTTGTGGGGCCTCA 
GGACGCTACCCACTGCTCTCCGGGCCTCTCCTGCCGCCTCTGGGACAGTGACATACTCTGCCT 
GCCTGGGGACATCGTGCCTGCTCCGGGCCCCGTGCTGGCGCCTACGCACCTGCAGACAGAGCT 
GGTGCTGAGGTGCCAGAAGGAGACCGACTGTGACCTCTGTCTGCGTGTGGCTGTCCACTTGGC 
CGTGCATGGGCACTGGGAAGAGCCTGAAGATGAGGAAAAGTTTGGAGGAGCAGCTGACTCAGG 
GGTGGAGGAGCCTAGGAATGCCTCTCTCCAGGCCCAAGTCGTGCTCTCCTTCCAGGCCTACCC 
TACTGCCCGCTGCGTCCTGCTGGAGGTGCAAGTGCCTGCTGCCCTTGTGCAGTTTGGTCAGTC 
TGTGGGCTCTGTGGTATATGACTGCTTCGAGGCTGCCCTAGGGAGTGAGGTACGAATCTGGTC 
CTATACTCAGCCCAGGTACGAGAAGGAACTCAACCACACACAGCAGCTGCCTGCCCTGCCCTG 
GCTCAACGTGTCAGCAGATGGTGACAACGTGCATCTGGTTCTGAATGTCTCTGAGGAGCAGCA 
CTTCGGCCTCTCCCTGTACTGGAATCAGGTCCAGGGCCCCCCAAAACCCCGGTGGCACAAAAA 
CCTGACTGGACCGCAGATCATTACCTTGAACCACACAGACCTGGTTCCCTGCCTCTGTATTCA 
GGTGTGGCCTCTGGAACCTGACTCCGTTAGGACGAACATCTGCCCCTTCAGGGAGGACCCCCG 
CGCACACCAGAACCTCTGGCAAGCCGCCCGACTGCGACTGCTGACCCTGCAGAGCTGGCTGCT 
GGACGCACCGTGCTCGCTGCCCGCAGAAGCGGCACTGTGCTGGCGGGCTCCGGGTGGGGACCC 
CTGCCAGCCACTGGTCCCACCGCTTTCCTGGGAGAACGTCACTGTGGACAAGGTTCTCGAGTT 
CCCATTGCTGAAAGGCCACCCTAACCTCTGTGTTCAGGTGAACAGCTCGGAGAAGCTGCAGCT 
GCAGGAGTGCTTGTGGGCTGACTCCCTGGGGCCTCTCAAAGACGATGTGCTACTGTTGGAGAC 
ACGAGGCCCCCAGGACAACAGATCCCTCTGTGCCTTGGAACCCAGTGGCTGTACTTCACTACC 
CAGCAAAGCCTCCACGAGGGCAGCTCGCCTTGGAGAGTACTTACTACAAGACCTGCAGTCAGG 
CCAGTGTCTGCAGCTATGGGACGATGACTTGGGAGCGCTATGGGCCTGCCCCATGGACAAATA 
CATCCACAAGCGCTGGGCCCTCGTGTGGCTGGCCTGCCTACTCTTTGCCGCTGCGCTTTCCCT 
CATCCTCCTTCTCAAAAAGGATCACGCGAAAGGGTGGCTGAGGCTCTTGAAACAGGACGTCCG 
CTCGGGGGCGGCCGCCAGGGGCCGCGCGGCTCTGCTCCTCTACTCAGCCGATGACTCGGGTTT 
CGAGCGCCTGGTGGGCGCCCTGGCGTCGGCCCTGTGCCAGCTGCCGCTGCGCGTGGCCGTAGA 
CCTGTGGAGCCGTCGTGAACTGAGCGCGCAGGGGCCCGTGGCTTGGTTTCACGCGCAGCGGCG 
CCAGACCCTGCAGGAGGGCGGCGTGGTGGTCTTGCTCTTCTCTCCCGGTGCGGTGGCGCTGTG 
CAGCGAGTGGCTACAGGATGGGGTGTCCGGGCCCGGGGCGCACGGCCCGCACGACGCCTTCCG 
CGCCTCGCTCAGCTGCGTGCTGCCCGACTTCTTGCAGGGCCGGGCGCCCGGCAGCTACGTGGG 
GGCCTGCTTCGACAGGCTGCTCCACCCGGACGCCGTACCCGCCCTTTTCCGCACCGTGCCCGT 
CTTCACACTGCCCTCCCAACTGCCAGACTTCCTGGGGGCCCTGCAGCAGCCTCGCGCCCCGCG 
TTCCGGGCGGCTCCAAGAGAGAGCGGAGCAAGTGTCCCGGGCCCTTCAGCCAGCCCTGGATAG 
CTACTTCCATCCCCCGGGGACTCCCGCGCCGGGACGCGGGGTGGGACCAGGGGCGGGACCTGG 
GGCGGGGGACGGGACTTAAATAAAGGCAGACGCTGTTTTTCTAAAAAAA 
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FTGURE 162 

MPVPWFLLSLALGRSPVVLSLERLVGPQDATHCSPGLSCRLWDSDILCLPGDIVPAPGPVLAP 
THLQTELVLRCQKETDCDLCLRVAVHLAVHGHWEEPEDEEKFGGAADSGVEEPRNASLQAQW 
LSFQAYPTARCVLLEVQVPAALVQFGQSVGSVVYDCFEAALGSEVRIWSYTQPRYEKELNHTQ 
QLPALPWLNVSADGDNVHLVLNVSEEQHFGLSLYWNQVQGPPKPRWHKNLTGPQIITLNHTDL 
VPCLCIQVWPLEPDSVRTNICPFREDPRAHQNLWQAARLRLLTLQSWLLDAPCSLPAEAALCW 
RAPGGDPCQPLVPPLSWENVTVDKVLEFPLLKGHPNLCVQVNSSEKLQLQECLWADSLGPLKD 
DVLLLETRGPQDNRSLCALEPSGCTSLPSKASTRAARLGEYLLQDLQSGQCLQLWDDDLGALW 

AC PMDKY I HKRWALVWLACLL FAAAL S L I LLLKKDHAKGWLRLLKQDVRSGAAARGRAALLL Y 
SADDSGFERLVGALASALCQLPLRVAVDLWSRRELSAQGPVAWFHAQRRQTLQEGGVVVLLFS 
PGAVALCSEWLQDGVSGPGAHGPHDAFRASLSCVLPDFLQGRAPGSYVGACFDRLLHPDAVPA 
LFRTVPVFTLPSQLPDFLGALQQPRAPRSGRLQERAEQVSRALQPALDSYFHPPGTPAPGRGV 

GPGAGPGAGDGT 

Signal sequence : 

amino acids 1-20 

Transmembrane domain. 

amino acids 453-475 

N-glycosylation sites . 

amino acids 118-121, 186-189, 198-201, 211-214, 238-241, 248-251, 
334-337, 357-360, 391-394 

Glycosaminoglycan attachment site. 

• amino acids 583-586 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 552-555 



N-myristoylation sites. 

amino acids 107-112, 152-157, 319-324, 438-443, 516-521, 612-617, 
692-697, 696-701, 700-705 
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FTOIJRE 163 

GGGAGGGCTCTGTGCCAGCCCCGATGAGGACGCTGCTGACCATCTTGACTGTGGGATCCCTGG 

CTGCTCACGCCCCTGAGGACCCCTCGGATCTGCTCCAGCACGTGAAATTCCAGTCCAGCAACT 

TTGAAAACATCCTGACGTGGGACAGCGGGCCAGAGGGCACCCCAGACACGGTCTACAGCATCG 

AGTATAAGACGTACGGAGAGAGGGACTGGGTGGCAAAGAAGGGCTGTCAGCGGATCACCCGGA 

AGTCCTGCAACCTGACGGTGGAGACGGGCAACCTCACGGAGCTCTACTATGCCAGGGTCACCGCT 

GTCAGTGCGGGAGGCCGGTCAGCCACCAAGATGACTGACAGGTTCAGCTCTCTGCAGCACACT 

ACCCTCAAGCCACCTGATGTGACCTGTATCTCCAAAGTGAGATCGATTCAGATGATTGTTCAT 

CCTACCCCCACGCCAATCCGTGCAGGCGATGGCCACCGGCTAACCCTGGAAGACATCTTCCAT 

GACCTGTTCTACCACTTAGAGCTCCAGGTCAACCGCACCTACCAAATGCACCTTGGAGGGAAG 

CAGAGAGAATATGAGTTCTTCGGCCTGACCCCTGACACAGAGTTCCTTGGCACCATCATGATT 

TGCGTTCCCACCTGGGCCAAGGAGAGTGCCCCCTACATGTGCCGAGTGAAGACACTGCCAGAC 

CGGACATGGACCTACTCCTTCTCCGGAGCCTTCCTGTTCTCCATGGGCTTCCTCGTCGCAGTA 

CTCTGCTACCTGAGCTACAGATATGTCACCAAGCCGCCTGCACCTCCCAACTCCCTGAACGTC 

CAGCGAGTCCTGACTTTCCAGCCGCTGCGCTTCATCCAGGAGCACGTCCTGATCCCTGTCTTT 

GACCTCAGCGGCCCCAGCAGTCTGGCCCAGCCTGTCCAGTACTCCCAGATCAGGGTGTCTGGA 

CCCAGGGAGCCCGCAGGAGCTCCACAGCGGCATAGCCTGTCCGAGATCACCTACTTAGGGCAG 

CCAGACATCTCCATCCTCCAGCCCTCCAACGTGCCACCTCCCCAGATCCTCTCCCCACTGTCC 

TATGCCCCAAACGCTGCCCCTGAGGTCGGGCCCCCATCCTATGCACCTCAGGTGACCCCCGAA 

GCTCAATTCCCATTCTACGCCCCACAGGCCATCTCTAAGGTCCAGCCTTCCTCCTATGCCCCT 

CAAGCCACTCCGGACAGCTGGCCTCCCTCCTATGGGGTATGCATGGAAGGTTCTGGCAAAGAC 

TCCCCCACTGGGACACTTTCTAGTCCTAAACACCTTAGGCCTAAAGGTCAGCTTCAGAAAGAG 

CCACCAGCTGGAAGCTGCATGTTAGGTGGCCTTTCTCTGCAGGAGGTGACCTCCTTGGCTATG 

GAGGAATCCCAAGAAGCAAAATCATTGCACCAGCCCCTGGGGATTTGCACAGACAGAACATCT 

GACCCAAATGTGCTACACAGTGGGGAGGAAGGGACACCACAGTACCTAAAGGGCCAGCTCCCC 

CTCCTCTCCTCAGTCCAGATCGAGGGCCACCCCATGTCCCTCCCTTTGCAACCTCCTTCCGGT 

CCATGTTCCCCCTCGGACCAAGGTCCAAGTCCCTGGGGCCTGCTGGAGTCCCTTGTGTGTCCC 

AAGGATGAAGCCAAGAGCCCAGCCCCTGAGACCTCAGACCTGGAGCAGCCCACAGAACTGGAT 

TCTCTTTTCAGAGGCCTGGCCCTGACTGTGCAGTGGGAGTCCTGAGGGGAATGGGAAAGGCTT 

GGTGCTTCCTCCCTGTCCCTACCCAGTGTCACATCCTTGGCTGTCAATCCCATGCCTGCCCAT 

GCCACACACTCTGCGATCTGGCCTCAGACGGGTGCCCTTGAGAGAAGCAGAGGGAGTGGCATG 

CAGGGCCCCTGCCATGGGTGCGCTCCTCACCGGAACAAAGCAGCATGATAAGGACTGCAGCGG 

GGGAGCTCTGGGGAGCAGCTTGTGTAGACAAGCGCGTGCTCGCTGAGCCCTGCAAGGCAGAAA 

TGACAGTGCAAGGAGGAAATGCAGGGAAACTCCCGAGGTCCAGAGCCCCACCTCCTAACACCA 

TGGATTCAAAGTGCTCAGGGAATTTGCCTCTCCTTGCCCCATTCCTGGCCAGTTTCACAATCT 

AGCTCGACAGAGCATGAGGCCCCTGCCTCTTCTGTCATTGTTCAAAGGTGGGAAGAGAGCCTG 

GAAAAGAACCAGGCCTGGAAAAGAACCAGAAGGAGGCTGGGCAGAACCAGAACAACCTGCACT 

TCTGCCAAGGCCAGGGCCAGCAGGACGGCAGGACTCTAGGGAGGGGTGTGGCCTGCAGCTCAT 

TCCCAGCCAGGGCAACTGCCTGACGTTGCACGATTTCAGCTTCATTCCTCTGATAGAACAAAG 

CGAAATGCAGGTCCACCAGGGAGGGAGACACACAAGCCTTTTCTGCAGGCAGGAGTTTCAGAC 

CCTATCCTGAGAATGGGGTTTGAAAGGAAGGTGAGGGCTGTGGCCCCTGGACGGGTACAATAA 

CACACTGTACTGATGTCACAACTTTGCAAGCTCTGCCTTGGGTTCAGCCCATCTGGGCTCAAA 

TTCCAGCCTCACCACTCACAAGCTGTGTGACTTCAAACAAATGAAATCAGTGCCCAGAACCTC 

GGTTTCCTCATCTGTAATGTGGGGATCATAACACCTACCTCATGGAGTTGTGGTGAAGATGAA 

ATGAAGTCATGTCTTTAAAGTGCTTAATAGTGCCTGGTACATGGGCAGTGCCCAATAAACGGT 

AGCTATTTAAAAAAAAAAAAA 
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FIGURE 164 

MRTLLTILTVGSLAAHAPEDPSDLLQHVKFQSSNFENILTWDSGPEGTPDTVYSIEYKTYGER 
DWVAKKGCQRITRKSCNLTVETGNLTELYYARVTAVSAGGRSATKMTDRFSSLQHTTLKPPDV 
TCISKVRSIQMIVHPTPTPIRAGDGHRLTLEDIFHDLFYHLELQVNRTYQMHLGGKQREYEFF 
GLTPDTEFLGTIMICVPTWAKESAPYMCRVKTLPDRTWTYSFSGAFLFSMGFLVAVLCYLSYR 
YVTKPPAPPNSLNVQRVLTFQPLRFIQEHVLIPVFDLSGPSSLAQPVQYSQIRVSGPREPAGA 
PQRHSLSEITYLGQPDISILQPSNVPPPQILSPLSYAPNAAPEVGPPSYAPQVTPEAQFPFYA 
PQAISKVQPSSYAPQATPDSWPPSYGVCMEGSGKDSPTGTLSSPKHLRPKGQLQKEPPAGSCM 
LGGLSLQEVTSLAMEESQEAKSLHQPLGICTDRTSDPNVLHSGEEGTPQYLKGQLPLLSSVQI 
EGHPMSLPLQPPSGPCSPSDQGPSPWGLLESLVCPKDEAKSPAPETSDLEQPTELDSLFRGLA 

LTVQWES 

Signal sequence . 

amino acids 1-17 

Transmembrane domain . 

amino acids 233-250 

N -gly co sy la ti on s i te s . 

amino acids 80-83, 87-90, 172-175 

N-myristoylation sites . 

amino acids 11-16, 47-52, 102-107, 531-536, 565-570 
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FIGURE 165 

TGGCCTACTGGAAAAAAAAAAAAA 

GGCTGCGGCGCCGGGGCTGCTCTTCTGGCTGTTCGTGCTGGGGGCGCTCTGGTGGGTCCCGGG 
CCAGTCGGATCTCAGCCACGGACGGCGTTTCTCGGACCTCAAAGTGTGCGGGGACGAAGAGTG 
CAGCATGTTAATGTACCGTGGGAAAGCTCTTGAAGACTTCACGGGCCCTGATTGTCGTTTTGT 
GAATTTTAAAAAAGGTGACGATGTATATGTCTACTACAAACTGGCAGGGGGATCCCTTGAACT 
TTGGGCTGGAAGTGTTGAACACAGTTTTGGATATTTTCCAAAAGATTTGATCAAGGTACTTCA 
TAAATACACGGAAGAAGAGCTACATATTCCAGCAGATGAGACAGACTTTGTCTGCTTTGAAGG 
AGGAAGAGATGATTTTAATAGTTATAATGTAGAAGAGCTTTTAGGATCTTTGGAACTGGAGGA 
CTCTGTACCTGi\AGAGTCGAAGAAAGCTGAAGAAGTTTCTCAGCACAGAGAGAAATCTCCTGA 
GGAGTCTCGGGGGCGTGAACTTGACCCTGTGCCTGAGCCCGAGGCATTCAGAGCTGATTCAGA 
GGATGGAGAAGGTGCTTTCTCAGAGAGCACCGAGGGGCTGCAGGGACAGCCCTCAGCTCAGGA 
GAGCCACCCTCACACCAGCGGTCCTGCGGCTAACGCTCAGGGAGTGCAGTCTTCGTTGGACAC 
TTTTGAAGAAATTCTGCACGATAAATTGAAAGTGCCGGG7^AGCGAAAGCAGAACTGGCAATAG 
TTCTCCTGCCTCGGTGGAGCGGGAGAAGACAGATGCTTACAAAGTCCTGAAAACAGAAATGAG 
TCAGAGAGGAAGTGGACAGTGCGTTATTCATTACAGCAAAGGATTTCGTTGGCATCAAAATCT 
AAGTTTGTTTTACAAAGATTGTTTT TAG TACT7VAGCTGCCTTGGCAGTTTGCATTTTTGAGCC 
AAACAAAAATATATTATTTTCCCTTCTAAGTAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 166 

MAAAPGLLFWLFVLGALWWVPGQSDLSHGRRFSDLKVCGDEECSMLMYRGKALEDFTGPDCRF 
VNFKKGDDVYVYYKLAGGSLELWAGSVEHSFGYFPKDLIKVLHKYTEEELHIPADETDFVCFE 
GGRDDFNSYNVEELLGSLELEDSVPEESKKAEEVSQHREKSPEESRGRELDPVPEPEAFRADS 
EDGEGAFSESTEGLQGQPSAQESHPHTSGPAANAQGVQSSLDTFEEILHDKLKVPGSESRTGN 
SSPASVEREKTDAYKVLKTEMSQRGSGQCVIHYSKGFRWHQNLSLFYKDCF 

Important features of the protein: 
Signal peptide: 

amino acids 1-22 

N-glycosylation site. 

amino acids 294-298 

cAMP- and cGMP-dependent protein kinase phosphorylation site. 

amino acids 30-34 

Tyrosine kinase phosphorylation site. 

amino acids 67-7 6 

N-myristoylation sites . 

amino acids 205-211, 225-231, 277-283 



Amidation site . 

amino acids 28-32 
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FIGURE 167 

CCAGGACCAGGGCGCACCGGCTCAGCCTCTCACTTGTCAGAGGCCGGGGAAGAGAAGCAAAGC 

GCAACGGTGTGGTCCAAGCCGGGGCTTCTGCTTCGCCTCTAGGACATACACGGGACCCCCTAA 

CTTCAGTCCCCCAAACGCGCACCCTCGAAGTCTTGAACTCCAGCCCCGCACATCCACGCGCGG 

CACAGGCGCGGCAGGCGGCAGGTCCCGGCCGAAGGCGATGCGCGCAGGGGGTCGGGCAGCTGG 

GCTCGGGCGGCGGGAGTAGGGCCCGGCAGGGAGGCAGGGAGGCTGCATATTCAGAGTCGCGGG 

CTGCGCCCTGGGCAGAGGCCGCCCTCGCTCCACGCAACACCTGCTGCTGCCACCGCGCCGCGA 

TGAGCCGCGTGGTCTCGCTGCTGCTGGGCGCCGCGCTGCTCTGCGGCCACGGAGCCTTCTGCC 

GCCGCGTGGTCAGCGGCCAAAAGGTGTGTTTTGCTGACTTCAAGCATCCCTGCTACAAAATGG 

CCTACTTCCATGAACTGTCCAGCCGAGTGAGCTTTCAGGAGGCACGCCTGGCTTGTGAGAGTG 

AGGGAGGAGTCCTCCTCAGCCTTGAGAATGAAGCAGAACAGAAGTTAATAGAGAGCATGTTGC 

AAAACCTGACAAAACCCGGGACAGGGATTTCTGATGGTGATTTCTGGATAGGGCTTTGGAGGA 

ATGGAGATGGGCAAACATCTGGTGCCTGCCCAGATCTCTACCAGTGGTCTGATGGAAGCAATT 

CCCAGTACCGAAACTGGTACACAGATGAACCTTCCTGCGGAAGTGAAAAGTGTGTTGTGATGT 

ATCACCAACCAACTGCCAATCCTGGCCTTGGGGGTCCCTACCTTTACCAGTGGAATGATGACA 

GGTGTAACATGAAGCACAATTATATTTGCAAGTATGAACCAGAGATTAATCCAACAGCCCCTG 

TAGAAAAGCCTTATCTTACAAATCAACCAGGAGACACCCATCAGAATGTGGTTGTTACTGAAG 

CAGGTATAATTCCCAATCTAATTTATGTTGTTATACCAACAATACCCCTGCTCTTACTGATAC 

TGGTTGCTTTTGGAACCTGTTGTTTCCAGATGCTGCATAAAAGTAAAGGAAGAACAAAAACTA 

GTCCAAACCAGTCTACACTGTGGATTTCAAAGAGTACCAGAAAAGAAAGTGGCATGGAAGTAT 

AATAACTCATTGACTTGGTTCCAGAATTTTGTAATTCTGGATCTGTATAAGGAATGGCATCAG 

AACAATAGCTTGGAATGGCTTGAAATCACAAAGGATCTGCAAGATGAACTGTAAGCTCCCCCT 

TGAGGCAAATATTAAAGTAATTTTTATATGTCTATTATTTCATTTAAAGAATATGCTGTGCTA 

ATAATGGAGTGAGACATGCTTATTTTGCTAAAGGATGCACCCAAACTTCAAACTTCAAGCAAA 

TGAAATGGACAATGCAGATAAAGTTGTTATCAACACGTCGGGAGTATGTGTGTTAGAAGCAAT 

TCCTTTTATTTCTTTCACCTTTCATAAGTTGTTATCTAGTCAATGTAATGTATATTGTATTGA 

AATTTACAGTGTGCAAAAGTATTTTACCTTTGCATAAGTGTTTGATAAAAATGAACTGTTCTA 

ATATTTATTTTTATGGCATCTCATTTTTCAATACATGCTCTTTTGATTAAAGAAACTTATTAC 

TGTTGTCAACTGAATTCACACACACACAAATATAGTACCATAGAAAAAGTTTGTTTTCTCGAA 

ATAATTCATCTTTCAGCTTCTCTGCTTTTGGTCAATGTCTAGGAAATCTCTTCAGAAATAAGA 

AGCTATTTCATTAAGTGTGATATAAACCTCCTCAAACATTTTACTTAGAGGCAAGGATTGTCT 

AATTTCAATTGTGCAAGACATGTGCCTTATAATTATTTTTAGCTTAAAATTAAACAGATTTTG 

TAATAATGTAACTTTGTTAATAGGTGCATAAACACTAATGCAGTCAATTTGAACAAAAGAAGT 

GACATACACAATATAAATCATATGTCTTCACACGTTGCCTATATAATGAGAAGCAGCTCTCTG 

AGGGTTCTGAAATCAATGTGGTCCCTCTCTTGCCCACTAAACAAAGATGGTTGTTCGGGGTTT 

GGGATTGACACTGGAGGCAGATAGTTGCAAAGTTAGTCTAAGGTTTCCCTAGCTGTATTTAGC 

CTCTGACTATATTAGTATACAAAGAGGTCATGTGGTTGAGACCAGGTGAATAGTCACTATCAG 

TGTGGAGACAAGCACAGCACACAGACATTTTAGGAAGGAAAGGAACTACGAAATCGTGTGAAA 

AT GGGT T GG AAC C CAT C AGTGAT CGCAT AT TC AT T GAT GAGGGT T T GC T T GAGATAGAAAAT G 
GTGGCTCCTTTCTGTCTTATCTCCTAGTTTCTTCAATGCTTACGCCTTGTTCTTCTCAAGAGA 
AAGTTGTAACTCTCTGGTCTTCATATGTCCCTGTGCTCCTTTTAACCAAATAAAGAGTTCTTG 

TTTCTGGGGGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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FIGURE 168 



MSRVVSLLLGAALLCGHGAFCRRVVSGQKVCFADFKHPCYKMAYFHELSSRVSFQEARLACES 
EGGVLLSLENEAEQKLIESMLQNLTKPGTGISDGDFWIGLWRNGDGQTSGACPDLYQWSDGSN 
SQYRNWYTDEPSCGSEKCVVMYHQPTANPGLGGPYLYQWNDDRCNMKHNYICKYEPEINPTAP 
VEKPYLTNQPGDTHQNVVVTEAGIIPNLIYVVIPTIPLLLLILVAFGTCCFQMLHKSKGRTKT 
SPNQSTLWISKSTRKESGMEV 

Important, features of the protein: 
Signal peptide: 

amino acids 1-21 

Transmembrane domain : 

amino acids 214-235 

N-glycosylation sites. 

amino acids 86-89, 255-258 

cAMP- and cGMP- dependent protein kinase phosphorylation site. 

amino acids 266-269 

N-myristoylation sites . 

amino acids 27-32, 66-71, 91-96, 93-98, 102-107, 109-114, 140- 
145, 212-217 



